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RELATION OF CHEMISTRY TO 
AGRICULTURE * 

THE subject assigned the writer on the 
program of exercises in honor of Dr. W. 
A. Noyes, who was recently appointed head 
of the department of chemistry and di- 
rector of the laboratory at the University 
of Illinois, is ‘‘The Relation of Chemistry 
to Agriculture.’’ 

The friends of the university, who are 
present here on this auspicious occasion, 
will, as a matter of course, not expect any- 
thing new or startling in a paper of this 
kind. The application of chemistry to the 
art of agriculture is characterized by the 
same results which are manifest in many 
of the leading industries of the world after 
this fundamental science had thrown new 
light upon the processes involved. One 
general and most important result in this 
connection has been the establishment of 
rationalism in the place of empiricism. 

It is true that in some of the methods 
employed in agriculture empiricism has 
been in advance of science. The beneficial 
effects of barn-yard manure upon crops 
was well established in the minds of farm- 
ers before chemistry had pointed out that 
carbon, hydrogen, oxygen, nitrogen, phos- 
phorus, sulphur, potassium, calcium, mag- 
nesium and iron were essential to vegetable 

This and the following addresses by William 
MeMurtrie, Julius Stieglitz, George B. Frank- 
forter and William A. Noyes were delivered at 
the inaugural exercises of Professor Noyes as 
head of the chemical department and director of 


the chemical laboratory of the University of Illi- 
nois, on October 18, 1907. 
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growth. So also the addition of the more 
coneentrated feeding stuffs, as cereals to 
hay, straw, roots, ete., in the feeding of 
domestic animals, was learned by simple 
observation to be useful in the production 
of milk, flesh, fat, work, ete., before science 
had established the fact that the best re- 
sults could be attained only by the proper 
proportion in a ration of digestible protein, 
fat, carbohydrates and ash. 

The history of nations, with the excep- 
tion of one, shows, however, that these em- 
pirical observations were not universally 
put to practise by the tillers of the soil. 
The capability of a rich virgin soil to pro- 
duce remunerative crops for a generation 
or more led to the baneful waste of most 
fertilizing materials in the past. As a re- 
sult of this practise the population of many 
nations increased and civilization advanced 
until the bountiful sources of plant food 
contained in the soil became exhausted to 
such an extent that an adequate amount 
of food for the teeming populations could 
no longer be produced, and retrogression 
in every respect necessarily followed. 

The population of countries stands in a 
direct relation to the food-supply, other 
things being equal. When the food supply 
of the territory now oceupied by our be- 
loved country was limited to hunting and 
fishing with a very insignificant amount of 
agricultural crops, this vast domain could 
support a population of only about three 
millions of people. With the advent of the 
white race and the gradual subjection of 
the fertile soils to agricultural pursuits, 
this territory now supports a population 
of eighty millions of people and the limit 
has not yet been reached. 

It is the province of agriculture to util- 
ize a comparatively few, special, inorganic 
forms of matter contained in the air and 
soil and change them into organic com- 
pounds, vegetable and animal, which may 
serve as food and raiment for mankind. 
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Since the transformation which matter 
thus undergoes is of a purely chemical 
nature, it stands to reason that the science 
of chemistry was destined to free agricu)- 
ture from the slough of empiricism in which 
it was engulfed and place it upon a sound, 
scientific basis. The minds of many of the 
most prominent chemists of the world were 
imbued with the importance of study and 
investigations leading to this end. As a 
result of their labors truths were gradually 
established and rational systems in the pro- 
duction of vegetable and animal matter 
based upon them were inaugurated. On 
this occasion, therefore, it will only be pos- 
sible to refer briefly to the more important 
services which the science of chemistry 
has done to increase and perpetuate the 
food production of the world. 

About three quarters of a century ago 
Liebig, who is generally regarded as the 
father of agricultural chemistry, penned 
the following words: 


A visible, gradual deterioration of arable soils 
of most civilized countries can not but command 
the serious attention of all men who take an 
interest in the public welfare. It is of the utmost 
importance that we do not deceive ourselves re- 
specting the danger indicated by these signs as 
threatening the future of populations. An im- 
pending evil is not evaded by denying its existence 
or shutting our eyes to the signs of its approach. 
It is our duty to examine and appreciate the signs. 


After this acute observer and far-seeing 
philosopher had uttered these words and 
published his first little book, entitled 
‘‘Chemistry in its Application to Agricul- 
ture,’’ which marks a new epoch in the 
history of this important branch of human 
industry, and Wiegeman and Polsdorf had 
corroborated the theoretical views of the 
great master by furnishing the infallible, 
experimental proof, that the mineral or 
ash constituents of plants were indispen- 
sable to vegetable growth, the intelligent 
farmers of Germany were eager to listen 
to Liebig’s teaching and to profit by any 
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light which the more accurate and rational 
methods of science might furnish. They 
had been educated in the school of experi- 
ence, in which they learned that the closest 
attention, the most arduous labor and the 
strictest economy were demanded to extort 
from their impoverished soils enough to 
sustain themselves and families. But not 
only this. The views of Liebig spread 
rapidly all over the civilized world, and 


aroused an enthusiasm among scientific in- 


vestigators in every civilized country, rare- 
ly equaled in the annals of history. It is 
impossible in the time allotted to this paper 
to go into detail. Suffice it to say that the 
combined efforts of all these investigators 
have done more for public welfare than 
perhaps any other human undertaking. 
Among the important results of their labors 
in connection with soil and vegetable pro- 
duction may be mentioned : 

1. The chemical composition of agricul- 
tural products, including the ash or mineral 
ingredients. 

2. The chemical composition of soils, 
showing that the soil contains certain ele- 
ments which serve as plant food and with- 
out which vegetable growth is impossible. 

3. The establishment of the fact that the 
most important of the ingredients of plant 
food, 7. e., those which furnish the bulk of 
the ash of agricultural crops, and contained 
in the soil in comparatively small quanti- 
ties, that they are present in two forms, 
available and reserve plant food, that the 
immediate fertility of soils depends upon 
the former, and that by continuous crop- 
ping without application of fertilizing ma- 
terials to the soil this available plant food 
is gradually exhausted, until maximum or 
even average crops can no longer be pro- 
duced. 

4. The important observation that if 
only one of the essential elements of plant 
food is wanting in the soil, while all others 
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are present in ample quantities, plants will 
refuse to grow. 

5. The devising of methods by which the 
wanting ingredients of plant food can be 
definitely determined in an exhausted soil, 
so that the loss of money and labor in ap- 
plying fertilizers, which would have no 
beneficial effect upon the production of 
crops, can be avoided. 

6. The discovery and analysis of natural 
deposits of plant food, as Guano, Chili salt- 
peter, Stasfurt salts, apatites, coprolites, 
limestones rich in phosphates, ete., as well 
as the analysis of numerous waste products 
and by-products, such as bones, blood, tank- 
age, oil meals, wood ashes, ete., all of which 
have been utilized in immense quantities, 
the world over, for restoring worn-out soils. 

7. The control of commercial fertilizers, 
giving the true composition and money 
value of the brands brought by manufac- 
turers and dealers upon the market, in 
order to protect the former against frauds, 
so easily practised in articles of this nature. 

8. The composition, production, proper 
treatment and preservation of barnyard 
manure, the most important, most easily 
obtainable and the best of all fertilizing 
materials. 

9. The chemical composition of all agri- 
cultural products, giving an insight into 
the nature and amount of plant food re- 
moved by them from the soil, and indica- 
ting a proper rotation of crops, so that one 
or the other of the essential ingredients of 
plant food may not be too rapidly with- 
drawn from the soil, and thus unduly 
hasten its unproductiveness. 

These, my friends, are some of the benefi- 
cent results which have followed the appli- 
eation of chemistry to the production of 
vegetable matter. In passing over to the 
consideration of the other branch of agri- 
cultural industry, namely, the production 
of animal matter, it may be well to call 
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attention to a few well-known facts. 
Plants can live on the dead inorganic mat- 
ter contained in the air and soil alone. 
They have the power of transforming it 
into living organic matter and into the 
more complicated combinations of which 
their bodies are composed. Animals can 
not live on inorganic matter alone. They 
must have in addition the more highly 
organized forms, which plants produce. 
Hence the animal kingdom is dependent 
upon the vegetable kingdom for its ex- 
istence. 

Since animals consume plants for food, 
it follows that the same elements which 
oceur in plants are found in the animal 


body. In fact the same compounds that 


oceur in vegetable matter are again found 
in the animal body, only slightly modi- 
fied. 

Before chemistry began to shed its light 
upon agriculture, the rearing and feeding 


of domestic animals for human food and 
raiment was just as empirical as the pro- 
duction of plants. It is true, as already 
stated, that simple observation led to many 
good methods in actual practise, but no 
intelligent reasons could be given for the 
methods. The subject of animal nutrition 
was taken up by scientific investigators 
with as much zeal and as careful study and 
experimentation as were expended on vege- 
table production, and the results and data 
obtained are sufficient to warrant an intel- 
ligent use of the means at hand. 

The amount of time and labor expended 
in changing the rule-of-thumb methods of 
feeding domestic animals into a rational 
system is very great taken in the aggregate. 

1. The composition of every product of 
domestic animals, the composition of every 
part of their bodies, and the proportion of 
these parts among themselves in forming 
the living animals produced for various 
purposes are known to the chemist. 
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2. The proximate composition of feeding 
stuffs of all kinds has been accurately de- 
termined by thousands upon thousands of 
analyses made in all parts of the world. 
Extensive tables giving the percentage of 
protein, fat, carbohydrates, fiber and ash 
have been placed at the command of every 
one engaged in this branch of agriculture. 
But this is not all. Just as the total 
amount of plant food in the soil is not 


completely available for the production of 


vegetable matter, so the proximate prin- 
ciples just mentioned do not entirely serve 
as nourishment for the animal body. The 
digestibility of the various ingredients varies 
in different plants as well as in different 
parts of the same plant. Hence a simple 
analysis of a feeding stuff does not always 
determine its true food value. For this 
reason additional investigations were found 
to be necessary. Just as in the determina- 
tion of the available plant food of a soil the 
plants are brought into requisition, so here 
experiments had to be made in connection 
with various domestic animals in order to 
determine the amount of these ingredients 
which served as nourishment when taken 
into the system. Tables giving the coefti- 
cients of digestion of the constituents of 
the feeding stuffs, therefore, always accom- 
pany the tables of analyses. In addition 
to all this, experiments have been made 
with domestic animals to establish the best 
proportion and amount of these constitu- 
ents for the purpose of maintenance and 
development as well as for the production 
of work, milk, flesh, fat, ete. 

3. As in the case of commercial fertil- 
izers, here again the work of the chemist 
controls the sale of concentrated feeding 
stuffs, so that the purchaser of these valu- 
able commodities, which are thrown upon 
the market in immense quantities, is in- 
sured against adulteration. 

With all of this information at his com- 








NovEMBER 22, 1907] SCIENCE 693 
mand the intelligent animal husbandman BO EE gee anks ba0d0 18 tons of beets. 

an utilize his store of feeding stuffs and In 1842 6 neocbece owe ee 16 tons of beets. 

, ‘ Be Wee css cxctest 12 tons of beets. 

if necessary, by purchasing others, prepare tn BO ee. cha. 11 tons of beets. 

the proper rations for insuring the best ee 7% tons of beets. 


and most economical results. 

Chemistry has aided agriculture in many 
other ways. The establishment of new in- 
dustries like the manufacture of glucose, 
which annually insures a market for the 
surplus production of agricultural crops, 
may be mentioned. Of much greater im- 
portance to agriculture has been the estab- 
lishment of the beet-sugar industry, since 
it opened a field for the production of a 
new agricultural crop on an immense scale. 
From an almost hopeless beginning this in- 
dustry has by the aid of science gradually 
crown into one of the leading industries of 
the world. 

When the German chemist, Margraf, ex- 
amined the garden beet it was found to 
contain only about four or five per cent. 
of cane sugar. By careful selection and 
analysis of mother beets, selecting only 
those for seed which revealed the highest 
content of sugar, the quality of this sugar- 
producing plant was gradually improved. 
When the writer was a student Professor 
Wagner, the celebrated technologist of Ger- 
many, found, upon analysis, individual beets 
with a sugar content of twelve per cent. 
He at that time expressed the hope that 
by continued effort in the improvement of 
the beet this exception might prove to be 
the rule. The results to-day far exceed 
his expectations. Individual beets have 
been grown with a sugar content of twenty 
per cent., and it is safe to say that in the 
best sugar-beet countries the average con- 
tent of sugar of beets delivered at the fac- 
tories reaches sixteen per cent. The grad- 
ual improvement in the quality of this 
plant can be seen from the following sta- 
tistics. For the production of one ton of 


sugar there were required: 


At the present time under favorable con- 
ditions less than seven and one half tons 
of beets are undoubtedly required to manu- 
facture a ton of sugar. To show how this 
industry has grown in importance it is only 
necessary to say that of the total produc- 
tion of sugar of the world in 1905, amount- 
ing in round numbers to thirteen millions 
of tons, seven millions of tons were pro- 
duced from sugar beets. 

Other plants are no doubt capable of a 
similar improvement, and in this eonnec- 
tion the writer refers with great pleasure 
to the work of, and result in, corn-breeding 
inaugurated by Professor Hopkins, of this 
institution. The production of corn rich 
in starch for the manufacture ef starch, 
aleohol and glucese, and rich in protein for 
the stock-feeder, will add immensely to the 
value and usefulness of this staple crop. 

Chemistry has rendered a great service 
to agriculture in furnishing the means of 
combating the insect and other enemies of 
fruits and crops of various kinds. 

The liberal use of insecticides and fungi- 
cides has saved many agricultural crops 
from utter annthilation and has been in- 
strumental in greatly increasing the yield 
and improving the quality of agricultural 
products. 

Weeds constitute another enemy of the 
farmer’s crops. Where cultivation can be 
employed throughout the growing season 
weeds can, of course, be kept down. But 
in the growing of small grains and grasses 
this method of destroying them is impos- 
sible. In some countries the yield and 
quality of this class of crops are greatly re- 
duced by weeds. But chemistry has ap- 
parently found a way to remedy this diffi- 
culty. The latest achievement in this 
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respect is to spray the growing crop with 
the solution of a chemical which kills the 
weeds and does not injure the crop. The 
for this purpose is 


chemical employed 


ferrous sulphate in a _ ten-per-cent. so- 
lution. It does not injure cereals, corn 


or even grasses and clover, but destroys 
or retards the growth of the most noxious 
weeds to such an extent that the yield 
of crops has been inereased twenty per 
cent. 

One of the greatest services which chem- 
istry has rendered to the amelioration of 
the farmer’s vocation is the protection as- 
sured against artificial and fraudulent imi- 
tations of numerous genuine products. A 
few of the most vicious abuses, through 
which the farmer and consumer suffered 
alike, were the sale of oleomargarine for 
genuine butter, which almost destroyed the 
dairy industry; the sale of artificially col- 
ored distilled vinegar for cider vinegar, 
which caused millions of bushels of apples 
to rot in the orchards of the country; the 
sale of glucose for maple syrup and honey ; 
the sale of skim milk for whole milk; and 
the sale of skim-milk cheese for full cream 
cheese. 

It is gratifying to refer to the aid which 
the governments of all civilized nations 
have given in recent times for the purpose 
of elevating and perpetuating the art of 
agriculture, the industry most important 
to the welfare of humanity. Agricultural 
colleges and experiment stations, agricul- 
tural departments, both national and state, 
have been established and richly endowed. 
These are filled with earnest and honest 
investigators, who are working diligently 
and faithfully to disseminate truths, al- 
ready established, among the rural popula- 
tion and to discover new ones, by which 
this noble vocation may be advanced. May 
the good work go on. 


H. A. WEBBER 
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RELATION OF CHEMISTRY TO THE 
INDUSTRIES 

I am gratified that an opportunity has 
been given me to be present on this ocea- 
sion and take part in the installation of 
the new head of the department of chem- 
istry of this great university. To me it is 
a matter of no little significance, and to all 
of us, interested, as we are, in the promo- 
tion of the work of the institution and its 
material and scientific progress, it is almost 
the beginning of a new era in its develop- 
ment. We may congratulate ourselves that 
the officers charged with the duty of seek- 
ing out and appointing the new incumbent, 
should have had such good fortune in their 
search, and should have chosen so well. 
But I know you will sympathize with me 
when I say that the pleasure and gratifica- 
tion which comes to us now must be tem- 
pered by the remembrance of the real cause 
which brings us together: the early and 
untimely removal of the late head of the 
department. To me it brought keen sor- 
I knew Dr. Palmer as a youth, just 
emerging into manhood. Earnest, enthu- 
siastic, industrious and skilful, he came to 
his work with qualities of mind calculated 
to make him a leader among his fellows, 
and to eause him to quickly take a high 
position in his chosen profession. <A per- 
sistent reader of the literature even in his 
student days, a deep and accurate thinker, 
a rapid manipulator, confident of the accu- 
racy of his results, he was able to accom- 
plish more within a given time than most 
men; and all this, combined with a vivid 
and useful imagination, made possible for 
him splendid progress in research and 
opened for him a career which must cer- 
tainly have placed him in the forefront of 
the profession, and made him a leading 
chemist in his country and in the world. 

As a teacher the same qualities made him 
successful. Students respect and follow 


row. 
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successful men—men who work earnestly 
and produce useful results. Such results 
were manifest as an outcome of all the 
efforts Dr. Palmer put forth. While we 
mourn him personally as a friend and col- 
league, we realize the loss to the world of 
chemistry and the industries, caused by 
his death. But in this case particularly 
we must realize that the oft repeated 
adage, ‘‘The evil that men do lives after 
them,’’ must be modified, and we may say, 
‘“The good he has done lives after him,’’ 
in the men he has trained, in the results of 
his investigations, in the publications of 
his work now within our reach, in his influ- 
ence upon the standing and position of the 
university generally. We may congratu- 
late the university and its corps of admin- 
istration and instruction that so many of 
her sons should have been so influential 
and instrumental in establishing the splen- 
did position she oceupies in the eyes of her 
graduates and the world at large. 

I have been invited at this time to dis- 
cuss the relations of chemistry to the in- 
dustries, and in this, to me, most interest- 
ing duty, to oeceupy fifteen minutes. It is 
fair to remind you and the committee hav- 
ing these exercises in charge that this has, 
more than onee, been the subject of an 
encyclopedia of many volumes, that it con- 
stituted one of the most important depart- 
ments of our late national census, reported 
in several hundred quarto pages. To ade- 
quately diseuss the subject, therefore, I 
should be foreed to trespass upon your good 
nature and the wishes of the committee; 
the day would be all too short, and your 
patience and strength, as well as my own, 
would be sorely taxed. You may not ex- 
pect me, therefore, to offer more than a 
syllabus of what might be said in the sev- 
eral hours or the several addresses which 
should be allotted to the subject. 

The head of the department will, I hope, 
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have many years to exploit it, for to be 
fully successful he may not avoid these re- 
lations omnipresent. The utilitarianism 
of our age makes it important that theory 
and practise, science and industry, shall go 
hand in hand to insure progress on either 
side. The good flowing from the relation 
in question is reciprocal. If the science 
of chemistry has furnished the industry 
with knowledge and facts and suggestions, 
the practise of chemistry in the industry 
by its needs, by its difficulties, by its suc- 
cesses, has furnished to the science sugges- 
tions, facts and knowledge which have been 
helpful, stimulating and inspiring. The 
best that can be said of the relations of 
chemistry to the industries is, the closer 
they are the better for both. The necessity 
arising from the large production of wastes 
in the manufacture of illuminating gas, the 
utilization of coal tar, which had become 
an intolerable nuisance, led simultaneously 
to the establishment of the great color in- 
dustries, with consequent stimulation of all 
the allied industries, to the development of 
the chemistry of the carbon compounds in 
general, and furnished materials through 
the study of which the laws of modern 
chemistry could be worked out and con- 
firmed. It is well known that many of 
these materials could be produced only 
when operating in a large way in manu- 
facturing establishments and by methods 
available only in the industries. It is in 
this way, as well as others, that the indus- 
tries have been helpful in the development 
of the science. But reciprocally the sci- 
ence and its methods, abstract research in 
the laboratories, have been helpful, nay, 
necessary to the industries. This is splen- 
didly illustrated in the memorable address 
of Professor Crookes before the chemical 
section of the British Association for the 
Advancement of Science, in the meeting 
in Bristol, in which, sounding the note of 


. 
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alarm regarding the possible deficiency of 
the bread supply of Great Britain, due to 
shortage of nitrogenous plant food in the 
wheat fields, and advocating the proposed 
parliamentary legislation for the establish- 
ment of national granaries in which sup- 
plies of wheat could be stored for protec- 
tion against national famine, he described 
methods and apparatus used by himself in 
abstract research and later by Lord Ray- 
leigh in the search for argon, methods and 
apparatus whereby atmospheric nitrogen 
and oxygen could be made to combine with 
each other with expenditures of energy so 
low as to make the utilization of atmos- 
pherie nitrogen a commercial possibility at 
costs as low as or lower than the element 
could be supplied in combination in niter 
from the celebrated deposits of Chili, until 
then the sole source of economic supply 
after the exhaustion of the guano deposits 
of the world. 

The combination of nitrogen and oxygen 
of the atmosphere through the intervention 
of the electric are and the silent electric 
discharge or under the influence of elec- 
trical tension has become commercially an 
accomplished fact, and other means for fix- 
ation of atmospherie nitrogen in forms 
available for plant food have been worked 
out, notably the process of Caro and Frank, 
whereby nitrogen is made to combine with 
calcium earbide to form calcium cyan- 
amide, since proved to be as efficient for 
plant food as calcium nitrate or ammonium 
sulphate. The research laboratory was the 
direct means for producing these brilliant 
and immediately useful results. So also 
the biological studies of Berthelot, which 
led to the discovery of the nitrogen-fixing 
bacteria of clay soils; of Wilfarth and Hell- 
riegel, which led to the discovery of nitro- 
gven-fixing bacteria of the root nodules of 
leguminous plants, notably of clover; of 
Muntz, which led to the discovery of the 
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nitrifying bacteria of soils, through the 
agency of which the nitrogen of organic 
matters and ammonia is changed to the 
nitrie combinations, in which alone it js 
available for the uses of vegetation. Al] 
these have done their share to reduce and 
remove the threatened danger which Pro- 
fessor Crookes justly saw and which has 
now been unquestionably removed by the 
discoveries, then far from commercial at- 
tainment, he at the same time described. 
Abstract research is still essential to prog- 
ress in the industry, even as it was in his 
day recognized to be by the great Napoleon, 
who, realizing that. political supremacy is 
largely, if not wholly, dependent upon in- 
dustrial supremacy, called to his aid, after 
the establishment of the celebrated conti- 
nental blockade, all the great minds of the 
institute and the academy, to devise and 
develop means whereby the needs of his 
empire could be wholly met by internal 
resourees, and out of this grew many of 
the great industries of France and the 
world generally: the beet-sugar industry, 
the madder crop, the production of indigo, 
the development of the textile industries, 
particularly in linen and wool. This neces- 
sity of industrial supremacy to the assur- 
ance of the political supremacy has been 
recognized by other great statesmen and 
leaders. What Napoleon saw, the great 
German Kaiser of the present day saw 
when he urged and insisted upon the estab- 
lishment of the engineering doctorate of 
the universities of his empire, and Senator 
Morrill saw when he urged upon the Con- 
gress of the United States the enactment 
of the great land-grant law for the estab- 
lishment of the colleges of agriculture and 
the mechanic arts, from which this and 
other great universities of the land have 
grown. This is, furthermore, what Con- 
gressman Hatch saw when he proposed to 
and urged upon the congress the enactment 
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of the law providing for the establishment 
and support of the agricultural experiment 
stations to be devoted to scientific research 
and the more intimate study of the prob- 
lems of agriculture pressing for solution; 
and it is what van Rensselaer, Cornell, 
Packer, Pardee, Johns Hopkins, Harrison 
and Rockefeller saw and felt when they 
made generous provisions for the great 
universities and schools of technology for 
training young men in the sciences in their 
relations to the industries and the arts of 
human life. It is such genius and its ap- 
plications which insures the world’s prog- 
ress. 

Genius has been defined as ‘‘capacity for 
hard work.’’ It is far more. It is a keen 
and active imagination combined with in- 
dustry, energy and ambition to bring to 
fruitful realization the product of a trained 
imagination. This leads-us to some of the 
needs of modern education in its relations 
to our subject. Genius as thus defined 
and deseribed must be developed in the 
student of this age. The imagination must 
be trained and directed, the judgment 
strengthened. Thus genius becomes a keen 
and trained imagination, combined with 
good judgment and an industrious habit, 
with energy to bring to fruition the work 
of the imagination. So we should educate 
our students to the importance of a clear 
and exact knowledge of the work of others 
as recorded in literature, for progress 
means building upon the work of others. 
They should then be trained in the judi- 
cious and scientific use of the imagination 
Suggested by the great Tyndall, whereby 
they may be able to see how the accom- 
plishments of others may be extended and 
utilized. Then the power of observation 
must be developed, and hence the need for 
and usefulness of the research laboratory, 
happily recognized more and more as the 
years pass, in the systems of education and 
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in the organizations of the great industries. 
It is interesting and inspiring to one con- 
cerned with educational matters to see how 
far the research laboratory is being at- 
tached to and made part of the manufac- 
turing plants of this and other countries. 
It has been claimed that the research labo- 
ratories have been the foundation stones 
upon which the great structure of the Ger- 
man chemical industry has been reared, 
and the claim can not be questioned. It 
was inspiring, upon a visit to one of the 
great chemical works of Germany, where 
more than 3,000 hands were employed, to 
see an entire, large, well-arranged, well 
lighted and ventilated building devoted 
wholly to abstract research in lines related 
to the industry, occupied by hundreds of 
chemists engaged in the work for which 
the building was provided. And it was 
even more interesting to follow the results 
of the research carried on in the several 
laboratories of that great building. 

In this connection we may call attention 
to the brilliant work lately reported by 
Professor Harries, of the Technical High 
School of Charlottenburg, Germany, in the 
study of the constitution of caoutchouc, or 
india rubber. By oxidation of the pure 
gum with ozone he was able to produce 
what he named its diozonide, and this by 
proper treatment was converted into levu- 
linie aldehyde, which in turn was oxidized 
to levulinie acid. This, Professor Harries 
reminds us, ean be obtained more readily 
and cheaply from starch than from any 
other material, and he suggests that by a 
series of deoxidations and condensations, 
starch may be converted into caoutehoue, 
which has become so useful and almost in- 
dispensable in the industries and yet is 
provided in such comparatively limited 
quantity in nature that there is almost a 
dearth of it in the world’s market to-day. 
It would be interesting, indeed, if we 
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should come to depend for our india rubber 
supply upon the cornfields of Illinois, the 
prairies of the Mississippi basin and the 
manufacturing laboratories, rather than, as 
in the past and now, upon the jungles of 
Africa and South America. Yet the pro- 
duction of india rubber from corn starch 
would be no more remarkable than the 
production of alizarine and indigo from 
eoal tar. The research laboratory is the 
source from which artificial alizarine and 
artificial indigo sprang; the same source 
may be the starting point of the production 
of india rubber from indian corn. 

What may we expect from the recent 
announcement of Professor Ramsay that 
under the influence of the radium emana- 
tion copper may be broken down with the 
production of potassium, lithium and eal- 
cium, thus suggesting a new source for 
potassium compounds, so useful to farm 
crops? 

Other products and questions await the 
magie touch of the research chemist. Who 
for instance, will take care of and utilize 
the comparatively large quantities of selen- 
ium and tellurium, thus far so little studied 
and now so largely issuing as a by-product 
of the manufacture of vitriol and the re- 
fining of copper? Here is abundant sup- 
ply of raw material to be had from the 
industry by the research chemist for the 
asking. Again, who will supply the vol- 
atile combustible required to make up the 
shortage of supplies of petroleum products 
needed for use in the internal combustion 
engines, upon which the future must large- 
ly depend for inexpensive power? Who 
will furnish other products sorely needed 
in the world if not the research chemist ? 
In this connection I am again constrained 
to quote the inspiring words written by 
the editor of the Wall Street Journal under 
the caption ‘‘Science as a Financial Asset.’’ 
Among other things this accomplished ed- 
itor said: 
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Science as a source of strength in promoting 
private wealth and public welfare is the one thing 
that draws the line of demarcation between an- 
cient and modern times. That was a belated 
medieval, not a modern, outburst of popular 
wrath against which Lavoisier’s friends appealed 
for his life on the ground of his scientific service 
to the French state. The powers then in control 
then replied that the republic had no use for 
chemists. Far more like modernity is the declara- 
tion of a German chemist that “ scientific research 
is the greatest financial asset of the fatherland.” 
Germany’s economic progress proves that he was 
at least nearer right. The sciences in general 
have been among the greatest emancipating forces, 
because they have helped to overcome man’s fear 
of nature, which kept him from utilizing the 
forces of the world about him, and because they 
disclosed elements of the highest value to the 
world in their most practical forms. It has been 
well said that if we were to take away what the 
chemists have contributed, the whole structure 
of modern society would break down at once. 
Every commercial transaction in the civilized 
world is based on the chemist’s certificate as to 
the fineness of gold, which forms our ultimate 
measure of values. Faith may remove moun- 
tains, but modern society relies on dynamite. 
Without explosives our great engineering works 
must cease and the Panama Canal, no less than 
modern warfare, become impossible! Chemistry 
has made possible the transportation systems 
which span the leading countries of the world. 
It has made it possible to turn to man’s service 
the wealth of the mineral world. By analysis of 
plants and soils, the waste materials of the world 
have been brought to the growing of crops. In- 
deed, every great industry, whether it be farming, 
manufacturing, transportation or mining, would 
almost immediately relapse to barbarism if the 
secrets of the chemist and physicist, the geologist 
and mineralogist, could be gathered up and cast 
into the sea. 


This estimate of the work of the research 
chemist has our hearty sympathy and it 
brings much of inspiration and eneourage- 
ment. It justifies all that the rulers and 
legislators have done for this and similar 
institutions and loudly ealls for generous 
support in the future. It expresses appre- 
ciation of the work done in this university, 
which has made such magnificent progress 
under the direction of its present very effi- 
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cient head and the splendid promise for its 
immediate future. All here present will, 
I am sure, heartily join me in wishing for 
the university and for its department of 
chemistry no diminution of the splendid 
prosperity which has attended the efforts 
of its excellent administration in the recent 
past. 
Wirmu1AM McMortrie 


CHEMICAL RESEARCH IN AMERICAN 
UNIVERSITIES 

GATHERED here to-day to celebrate the 
installation of one of our prominent Ameri- 
ean investigators as director of chemistry 
in the University of Illinois, we should not 
do justice to the oceasion if our thoughts 
did not turn to the serious meaning of this 
event for the future of chemical research 
in our universities. I have thought to de- 
vote the few minutes, during which I shall 
have the pleasure of addressing you, most 
usefully to the consideration of some con- 
ditions affeeting the future of chemical re- 
search in our American universities. 

Before this audience I need make no 
lengthy plea of justification for the demand 
for research work in chemistry in our uni- 
versities, either on the ground of economic 
considerations or from the standpoint of 
our highest ideals, as expressed in the 
struggle of the human race for enlight- 
enment on itself. As Professor Theodore 
W. Richards recently said in his inaugural 
lecture at the University of Berlin: 

All the manifold experiences of the human mind 
are intimately connected with the presence of that 
which we call material, enlivened by that which 
we call energy; and the ultimate deciphering of 
the great mystery of life will depend just as much 
on the understanding of these as upon the study 
of the mind itself. Thus modern chemistry should 
be regarded not only as bringing to medicine and 
the useful arts its obvious and multifarious con- 
tributions, but as occupying also an essentially 
important place in the realm of intellectual 
speculation. 
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After Dr. MeMurtrie’s address it is un- 
necessary to say much about chemistry in 
the field of economics. It is a trite fact 
now that the industrial and commercial 
supremacy of Great Britain is threatened 
most dangerously by the wonderful growth 
of manufacturing in Germany. English- 
men, noting this in the face of the fact 
that they themselves are rather favored in 
the matter of natural resources and 
wealth, are attributing the great strength 
of their competitors almost entirely to their 
splendidly trained army of chemists. A 
significant fact is that this onward march 
of the German industries is characterized 
by much of the same fearlessness and su- 
preme confidence of victory as was its 
march on the unprepared armies of France 
forty years ago; and for much the same 
reason—again, it is splendidly organized— 
organized in the matter of trained scien- 
tists, chiefly chemists; its industrial ad- 
versary is not—as yet. Chemistry, in some 
form or other, enters into the production 
and manufacture of almost all the great 
articles of commerce—from the raising of 
wheat and corn on soils_ scientifically 
analyzed and fertilized, to the making of 
steel and all iron materials, from the prepa- 
ration of brilliant dyes to that of common 
leather, from the drugs of our sick days to 
the food products of our daily life—all can 
be developed best under the direction or 
with the help of able chemists, and, what is 
equally important, all, without exception, 
are capable of vast improvement under the 
seeing eyes of the chemist, trained to ob- 
serve closely, to reason accurately, to 
think originally, to experiment rigorously — 
trained, in a word, to do research work. 
German universities and _ polytechnic 
schools are turning out such chemists, 
doctors of philosophy, by the hundred— 
men trained to investigation, so that they 
can improve and develop new ways for 
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actual work of manufacturing, instead of 
merely using and transmitting traditions. 
No branch of industry in Germany need 
want for such men—their numbers and use- 
fulness are seen best from the fact that a 
single great factory, the Badische Anilin 
und Farbenfabrik, had in its employ one 
hundred and fifty such chemists in 1900. 
There can be no doubt in the mind of any 
political economist that a country so thor- 
oughly equipped with scientifically trained 
chemists and with schools for developing 
them must have an enormous advantage 
over competitors that lack both or have 
them only in lesser degree. But such men 
ean receive their final training at universi- 
ties only from men who are investigators 
in their branch of work: the eritical atti- 
tude of mind, the inspiration to originate, 
the training to convert the new idea into 
the new result can come only from men 


who have thought for themselves and 


worked out their own problems—from re- 


search men in our universities. 

American universities are feeling the 
pressure of a growing demand from our in- 
dustries for such trained investigators, 
and with this outside pressure and the 
inner call to do our share toward the 
elucidation of the great problems of 
humanity the last years have also wit- 
nessed a rapidly growing and _ insistent 
demand for research men to fill impor- 
tant university positions; not every uni- 
versity in recent times has been as success- 
ful and fortunate as is the University of 
Illinois in meeting this need; indeed, there 
is a very decided shortage of men of proved 
ability to do and direct investigative work 
in chemistry, and we may well ask why this 
should be so and what remedy we have for 
such a condition in this country. Turning 
only for a moment to chemical research as 
it was here twenty-five years ago, the better 
to understand present conditions, we find 
at that time only here and there in our 
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universities a man of note carrying on 
systematic investigations in chemistry: 
Remsen at Johns Hopkins, the Gibbses at 
Yale and Harvard, Cooke, Hill, Jackson, 
Morley, Long, Michael and Ward, only a 
handful of men devoting their lives to 
chemical research as an article of faith. 
Universities at that time did not demand 
that their chemistry professors should be 
investigators, and they were, as a rule, in- 
stead, technical experts, analytical chem- 
ists—thorough, capable, honest men, but 
engaged in as extensive and as profitable 
commercial work as the head of any com- 
mercial laboratory. As a matter of fact, 
we had then practically only one real uni- 
versity, devoted to graduate work as dis- 
tinguished from college work, and that was 
Johns Hopkins, our pioneer American uni- 
versity; although, as stated, graduate and 
research work were also carried on to some 
extent at Harvard, Yale and a few other 
places. The greatest recent impetus to all 
branches of research, including chemistry, 
came in this country, in my opinion, from 
the founding of Clark University with re- 
search as its chief and almost exclusive 
field and from the founding, only two years 
later, of the University of Chicago with its 
strong graduate school, strong not only in 
its faculty, but, unlike Clark, also in its 
student body. By one great effort at once 
a great college as well as a university, its 
founding stimulated the development of 
the graduate schools in the older universi- 
ties of the east which were also both col- 
leges and graduate schools; the western 
universities have more slowly strengthened 
their graduate work or have just started to 
give graduate instruction, that is, to do real 
university work. With the development of 
our universities, in the last fifteen years of 
eager growth, chemistry in this country has 
given us the work of men like Richards, of 
Harvard, a second Stas on atomic weights, 
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and in this same subject we still have Mor- 
ley and also have W. A. Noyes, now of 
[llinois; in organic chemistry we have Nef 
of Chieago, with great new ideas power- 
fully influencing work abroad as well as 
here, Remsen and his students continuing 
the work of former years, and again, 
Noyes; in physical chemistry we have A. 
A. Noyes in Boston, Franklin at Leland 
Stanford, Bancroft, Hulett, our enthusi- 
astie friend Kahlenberg at Wisconsin 
fighting nobly for a lost cause; in inorganic 
chemistry, Edgar F. Smith, Morse and 
again Remsen. There are about as many 
names again which could be mentioned 
and then our list of really prominent 
research men in chemistry at American 
universities would be exhausted—I am 
not ineluding technical research men. 
With the older men, there are barely 
twenty men in all, directing strictly orig- 
inal research work in our American uni- 
versities, work involving new ideas as well 
as the preparation of new compounds and 
salts. The supply is far too small to meet 
the demand, and in view of the importance 
of the subject, this condition, unless im- 
proved, presents a distinct menace to our 
educational and economie development. A 
second significant fact is that with the ex- 
ception of two or three men working under 
particularly favorable special conditions, 
the productiveness of our research men is 
by no means commensurate with the output 
of an equal number of men in Germany. 
An impartial serutiny of the situation 
shows unmistakably serious defects in our 
American conditions which must be re- 
moved if chemical research is to flourish 
here as abroad and if able men are to be 
attracted in sufficient numbers to a life de- 
voted to research and research instruction. 

Contrasting the conditions in German 
universities with ours, we find the American 
professor, as a rule, overburdened with an 
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excessive amount of routine work, consist- 
ing of lecturing, laboratory instruction and 
administrative duties. Some teaching must 
be considered as essential for the welfare of 
the investigator: in presenting his subject 
before a critical student body, he is held to 
an iron logic, he must ever go to the very 
foundations of our science and, detecting a 
weak point here, a missing link, a circle 
proof, a traditional rut there, his mind con- 
tinually receives ideas for critical work on 
the very essence of chemistry. But every 
profound investigation requires a degree 
of abstraction and absorption as great as 
that demanded for creative art. And for 
such work the best powers of the brain are 
obviously needed: but, after lecturing two 
hours or giving laboratory instruction for 
half a day and attending to innumerable 
petty administrative details, that best 
power is gone for the days, and each year is 
made up of just such days or worse in 
most of our American universities; the 
mental alertness, the critical and creative 
faculties, are wasted on routine work, which 
to a large extent could be done as well or 
better by a different type of man. Now, 
in Germany, as I knew it, the great investi- 
gators lectured at most once a day, their 
laboratory instruction was limited to re- 
search students, the instruction of all the 
other students in the laboratory being left 
wholly in the hands of other men, able men 
of rank and training, not inexperienced as- 
sistants. Then, only a little over half the 
year was given to academic work, almost 
half the year being left, not for recrea- 
tion—a few weeks sufficed for that—but 
for that intense, absolutely undisturbed 
work required for the creating mind. 

A second important factor in the pro- 
ductiveness of our American chemists as 
compared with those abroad is found in the 
problem of research assistants; the creative 
imagination of the investigator in chem- 
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istry must always be held in check, as 
Richards has said, by experimental realiza- 
tion of the logical outcome of his flights of 
faney ; but chemical experimentation is one 
of great minuteness, infinite attention to 
details and endless preparation. Where 
the German investigator can have, when he 
needs them, several assistants, ranking 
from a newly fledged doctor of philosophy 
to an associate professor when necessary, a 
single research assistant in chemistry has 
until recent years been a rare specimen in 
America and even now the species is not 
flourishing—it is being starved to death, by 
low From presidents who are 
chemists down to the least of us, we all 
have our troubles in securing just one of 
them; the demand for two would perhaps 
prostrate the authorities. And yet it 
would be the economie thing not to limit 
our investigators to one assistant, for men 
like Nef, Richards, the two Noyes, ean 
direct half a dozen assistants as well as one, 
and by the present system their productive 


salaries. 


years are, to a large extent, simply being 
But, unless we secure conditions 


wasted. 
for a large measure of suecess and produc- 
tiveness, chemical research in*our universi- 
ties will never attract our best Americans 
in sufficient numbers to satisfy the min- 
imum demand of our country for able in- 
vestigators in academic and in industrial 
lines—and that is the point of my argu- 
ment. 

The last condition I ought to refer to in 
this connection is one that has caused a 
wide-spread sentiment of uneasiness in all 
our universities—the question of the finan- 
cial side of an academic existence. This 
serious question, common to all branches 
of academic research work, is receiving 
careful attention from our ablest university 
presidents, and I will leave it entirely in 
their wiser hands. It is an important 
factor in regard to the very point raised, 
the necessity of attracting our able young 
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manhood to supply the country’s need of 
investigators. 

I have tried to point out what I consider 
the three most essential needs for the de- 
velopment of American chemical research 
on a plane worthy of our country, on a 
plane which will enable it to do its share 
towards the intellectual progress of our 
‘ace and which will also prepare it for the 
great commercial struggle of the future: 
relief of the investigator from an untoward 
burden of routine and administrative 
duties; the exploitation of the talents of 
these gifted men by the employment of a 
proper staff of research assistants; a proper 
remuneration, that worry for the future of 
his family—he cares, as a rule, little for 
himself—may not impair his usefulness. 

The University of Illinois, in selecting a 
man with the ideals and the capacity of 
William A. Noyes to develop its work in 
chemistry, has definitely joined the ranks 
of those universities which are committed 
to the attempt to give the highest kind of 
instruction in chemistry, instruction which 
will turn out, not artisans, but artists— 
chemists. In bringing Dr. Noyes here, the 
university has, as I understand it, wisely 
kept in mind as far as possible the three 
conditions for sueecessful work which I 
have tried to outline. The University of 
Chicago greeted with the greatest satisfac- 
tion the selection of your excellent presi- 
dent to be the head of this institution; we 
knew he would strengthen Illinois, that he 
would undertake to raise its standards to 
those of the best universities of all coun- 
tries; we rejoiced, not only unselfishly in 
the satisfaction of seeing the promise of a 
noble work, but also selfishly; for the 
higher the ideals of our neighbors, the 
higher must be the plane of our own lives— 
in institutional life as in private life. In 
the same way, I would say on behalf of the 
chemists of the University of Chicago that 
we heartily welcome the promise of a strong 
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department of chemistry here; many links 
of friendship already bind our faculties; 
our joint efforts to advance the ideals of 
chemical research and instruction will 
surely cement still closer these ties! 


JULIUS STIEGLITZ 
Tue UNIVERSITY OF CHICAGO 


TEACHING OF CHEMISTRY IN STATE 
UNIVERSITIES 

A NEw epoch in chemistry has begun in 
the United States. Development along the 
lines of pure, industrial and applied chem- 
istry is everywhere evident. The interest 
now taken by our universities, by our great 
industries and especially by our national 
government, bears evidence of wonderful 
progress. During the past decade, how- 
ever, the Americans have asked themselves 
why other countries which can not be com- 
pared with our own in wealth and natural 
resources have surpassed us in nearly 
every phase of manufacturing and indus- 
trial chemistry. Indeed we ean not under- 
stand how it has come about that the 
United States, by far the richest country 
in the world, is so far behind Germany in 
nearly all lines of manufacturing chem- 
istry. 

To one familiar with the European and 
especially the German industries, the an- 
swer seems comparatively simple, depend- 
ing upon only a few principles, some of 
which I wish to briefly preface at this time. 
Germany leads the world in chemical in- 
dustry, beeause of her persistent scientific 
study of every phase of industrial work. 
For nearly a century her watchword has 
been ‘‘seience, industry and economy.”’ 
She has spent all of her energies along ap- 
plied chemical lines, and has brought to 
bear every possible resource which could be 
utilized in the furthering of her manu- 
facturing conquests. She has long since 


realized the fact that to take an active part 
in the industrial world power, she must 
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match her science against the wealth and 
natural resources of other rich countries 
like our own. That she has succeeded is 
borne out by a glance at her export sta- 
tistics. 

By far the most important factor in the 
development of the chemical industries in 
Germany has been her universities. The 
German universities have perhaps cost the 
nation more than any other one institution, 
except her army. Unlike German militar- 
ism, however, the universities have been the 
best financial investment the nation has 
ever made. For two hundred years these 
great universities have been the nerve 
centers, yea, even the very brains, of the 
whole nation. During the last century 
they have played a unique and important 
part in this wonderful industrial develop- 
ment. Without them, her mineral indus- 
tries would not be worth a passing con- 
sideration. Without them, her coal-tar, 
her beet-sugar and scores of other great in- 
dustries would, in all probability, barely 
exist ‘to-day. Without them, Germany 
would still be a fourth instead of a first 
elass industrial power. Without them, I 
doubt if the nation could have lived 
through the fierce storms which have, from 
time to time, swept over the empire. With- 
out losing the dignity of the university, 
without losing the highest ideals of 
scholarship, they have joined the purely 
scientific with the commercial side of the 
nation, bringing about conditions which 
have completely changed the life, the finan- 
cial and social conditions, of the nation. 
This wonderful change has been brought 
about as Van’t Hoff has well said, ‘‘ entirely 
by a hearty cooperation between the scien- 
tific laboratories of the nation and the 
technical and industrial work.’’ 

But other nations have universities. 
Why have they not done for their respect- 
ive countries what the German universities 
have done for Germany? The United 
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States, for instance, has more universities 
than Germany. Why then is the United 
States behind Germany in this industrial 
race? The answer, I believe, may be 
found in the fact that the American uni- 
versities and colleges as a whole have not 
until recently fully realized the fact that 
the old idea of scientific culture in this 
present materialistic age is not what is de- 
manded by the nation. University men 
now fully realize that scientific training of 
the old culture type, and more especially in 
chemistry, is worthless to the nation and 
worthless to the individual except in so far 
as the mental discipline goes. But simple 


discipline is not the sole aim in the study 


of any science. It must embrace experi- 
ence and a true knowledge of the subject, 
such as will enable the individual to apply 
the principles in practical life. It is only 
when this training is applied that its full 
value is appreciated by the individual him- 
self and by the nation. Didactie chem- 
istry as taught twenty-five or thirty years 
ago can no longer be accepted by the uni- 
versities of to-day. <A glance into the his- 
tory of chemistry will show that no scien- 
tifie investigation has ever been made, 
either in the so-ealled field of pure or in 
that of industrial chemistry, which has not 
had its influence on the material develop- 
ment of the world. In fact, a discovery in 
chemistry or, as a matter of fact, in any 
other science which does not leave its im- 
pression upon the world, which does not help 
to bring humanity nearer ideality, from 
both the social and industrial standpoint, 
which does not directly raise the standard of 
civilization, is not worthy of being called 
a discovery. Our universities and colleges 
as a whole do not at the present time fully 
appreciate this fact. Our universities are 
just learning that the scientist and tech- 
nologist are not born, but made by half a 
life-time of hard study, and that the uni- 
versities alone are able to offer this scien- 
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tific training. The teaching of science in 
our universities, therefore, is paramount in 
the industrial and material development of 
our country. 

In taking up the teaching of chemistry 
in the United States, I can not, I think, 
do better than to give a brief outline of the 
conditions under which chemistry has been 
taught in some of our state universities 
during the past twenty-five years. 

It is a striking but lamentable fact that 
until the last few years the practical chem- 
ist of the United States was essentially a 
self-made man. He had perhaps taken a 
course or two of chemistry in his university 
or college, but rarely had he studied chem- 
istry from the applied standpoint. There- 
fore, after graduating he was compelled to 
begin as an apprentice and to spend several 
years in learning the things which should 
have been taught to him in his university 
course. University work twenty-five years 
ago meant, in a large majority of state 
universities, the study of Latin, Greek, 
mathematies and history, with a smattering 
of modern languages. Seldom did a uni- 
versity curriculum include the study of 
science except so far as it represented 
simple didactic training. Applied chem- 
istry was not considered worthy of being 
placed in the college curriculum. 

I distinctly remember my first impres- 
sions of chemistry, as offered in one of our 
state universities. We studied general 
chemistry by the old didactie methods. 
Our first lesson was to commit to memory 
the atomic weights of the common elements. 
(Imagine a man in the University of IIli- 
nois spending the first week of his general 
chemistry course in committing to memory 
the atomic weights.) We had no labora- 
tory experiments except those performed 
by the professor, and these were performed 
in such a way that the underlying truths 
were entirely lost to the student. In fact, 
the only experiments in this whole course 
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which left an impression upon the class, 
were those with hydrogen and oxygen 
which some of the students prepared for 
the professor while he was out of the 
lecture room. And I think I am not doing 
the kindly professor an injustice when I 
say I firmly believe that these experiments 
were the first to leave lasting impression 
upon him. Not a word in that whole 
eourse in chemistry was said which con- 
veyed to the minds of the students the idea 
that chemistry was for any other purpose 
than to be simply dabbled with in college 
laboratories; not a word was said which 
conveyed to the minds of the students the 
fact that the laws and principles which we 
were studying were the foundation stones 
of our great industrial structures; not a 
word which impressed upon us the fact that 
we were studying the very substances from 
which our own bodies are made, from which 
the whole universe is made; not a word 
concerning the possibilities of the new 
chemistry; not a word which would indi- 
eate that there was anything more in the 
whole realm of chemistry than that found 
within the covers of a small elementary 
text. My surprise was all the greater when 
a few years later, I sat before a man with a 
thorough knowledge of industrial and 
practical chemistry. 

The ‘above is a fair sample, I think, of 
the methods of teaching chemistry in a ma- 
jority of our state universities twenty-five 
years ago. In fact, very little progress 
had apparently been made since the intro- 
duction of laboratory work into the United 
States some twenty-five or thirty years 
earlier. In 1850 there were, so far as I 


can learn, only four or five institutions in 
the country which could boast of a chemical 
laboratory, and these were equipped in the 
most primitive way. Yale College had a 
small laboratory barely large enough to ac- 
commodate a dozen students. 


Amherst 
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had just opened a small laboratory and 
Lawrence Scientific School likewise had a 
very imperfect one. There were, perhaps, 
two or three other institutions which had 
so-called chemical laboratories. There 
were, however, no systematic courses of 
study such as we find in our universities 
to-day, and no courses in applied and in- 
dustrial chemistry. Students who were de- 
sirous of a systematic study of chemistry 
and more especially along technical lines, 
were forced to go abroad. With the ex- 
ception of these few institutions the teach- 
ing of chemistry was entirely didactic. It 
is not surprising, therefore, that little or 
no progress should have been made during 
the next twenty or thirty years in the 
teaching of chemistry. 

I do not mean to say that there were no 
great teachers of chemistry during these 
pioneer days. Such a statement would be 
incorrect, for there were men who stood 
out in chemistry during the fifties, sixties 
and seventies, as prominently in our own 
country as Liebig and Wohler did in Ger- 
many during the early part of the century. 
Such men as Silliman and Cook stood out 
preeminently during the fifties and sixties, 
while men like Elliott, Remsen, Chandler, 
Morley, Mabery, Mallet and others have 
given the institutions with which they were 
connected such a standing as to place them 
on the same plane with the older institu- 
tions of Europe. 

In this early epoch, practically none of 
the state universities of the center and 
middle west had reached a point where 
they could offer to the student good prac- 
tical courses in chemistry. One reason, I 
think, was a lack of well-trained teachers, 
but the chief reason was doubtless an eco- 
nomic one. The state universities turned 
out few skilled chemists because there was 
no demand for such men in the center and 
middle west. The great industrial institu- 
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tions were not compelled to resort to sci- 
ence and to the reclamation processes in 
order to earn large dividends. The trained 
chemist had not yet entered on the indus- 
trial stage. He did not hold the great in- 
dustries in his hand as he does to-day. 
Furthermore, the state universities were 
searcely able to train such men had there 
been a demand. They were struggling to 
keep up with the rapidly growing popula- 
tion of the state, and little more could be 
done than to teach general chemistry in 
erowded and poorly equipped laboratories. 
In fact, the state universities of the center 
and middle west twenty-five years ago were 
supported by the state as belonging in the 
same class as reform schools and institu- 
tions of similar nature. The state had not 
yet come to realize that the university is 
its best investment, not only from the men- 
tal and moral but also from the strictly 
commercial point of view. 

The state universities, I think, oceupy a 
position quite different from any of the 
other educational institutions. They are a 
part of the great commonwealth, they be- 
long to the people of the state and hence 
must, if they fulfill their obligations to the 
state, not only train men and women for 
civic but also for purely scientific and in- 
‘dustrial life. Neither must be neglected. 
During the past decade practically all of 
the state universities have come to realize 
this fact, and nowhere in the world has 
there been such rapid development along 
the lines of both pure and applied chem- 
istry as in these institutions. The teaching 
of chemistry in these rapidly developing 
states has naturally and properly taken an 
industrial trend. There is not a single 
state university to-day which is not, besides 
doing research work, materially assisting in 
the industrial development of the state 
from which it receives its support. It is 


no longer difficult to obtain appropriations 
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to well equip laboratories, as is evident 
from the splendidly equipped laboratories 
of the University of Illinois. 

Of all these great unversities which have 
become not only great educational but also 
important industrial factors within the 
bounds of the states from which they re- 
ceive their support, the University of Ili- 
nois stands among the first. Situated in 
the center of a great industrial population 
where trained men are always at a pre- 
mium, its opportunities are boundless. It 
is bound to play an even more important 
part in the chemical development of the 
country in the future than it has in the 
past. With the man at the head, whom 
we have gathered here to-day to honor and 
bid a god-speed, I do not believe it is pos- 
sible to predict too much for this univer- 
sity not only in purely didactic but also in 
industrial and applied chemistry. None of 
the branches of chemistry which must be 
taken up by this state university are new 
to him. He is the peer of Elliott or Rem- 
sen in didacties and of Silliman and Chan- 
dler in industrial chemistry. No man in 
the whole country is better fitted to take 
up the broad lines of chemistry now de- 
manded by the state university. I con- 
gratulate the University of Illinois and the 
whole state in securing Dr. Noyes as stand- 
ard bearer, and with such coworkers as 
Parr, Grindley, Bartow, Lincoln and Cur- 
tiss, this university will stand second to 
none of the state universities in preparing 
young men and women for the work de- 
manded by this great state and by the 
whole nation. 


GeorGcEe B. FRANKFORTER 
UNIVERSITY OF ILLINOIS 


THE CONTRIBUTION OF CHEMISTRY TO 
MODERN LIFE 

I THINK that few who have not paid 

especial attention to the subject realize how 

completely the world, as a place to live in, 
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has been transformed during the past cen- 
tury. This transformation rests for its 
basis almost entirely on our fund of scien- 
tific knowledge, and especially upon the 
knowledge of physics and chemistry and 
biology which has been accumulated by 
scientific workers during the past seventy- 
five years. I wish to say something to you, 
this afternoon, of the part which chemistry 
has had in bringing about this wonderful 
change in our surroundings. 

Our science goes back to the dark ages 
and before for its beginnings, but we, as 
chemists, haven’t much reason to be proud 
of our intellectual pedigree. From the 
fifth to the fifteenth century, those who 
were known as chemists, or rather as 
alchemists, spent their time in searching 
for the philosopher’s stone, which should 
change all things to gold, or for the elixir 
of life which should give eternal youth. 
The object which they sought was a sordid 
one, and while its attainment was quite 
generally believed to be possible, we have 
reason to think that many of the alchemists 
used the little knowledge which they pos- 
sessed to deceive others more ignorant than 
themselves. We have been accustomed to 
say that our fuller knowledge has shown 
the folly of the alchemist’s dream. Five 
years ago a distinguished chemist, in a 
public address, spoke of the doctrine of the 
transmutation of the elements as dead and 
every chemist who heard him agreed with 
his statement. But such revolutionary and 
startling discoveries have been made since 
then that a transmutation of the elements 
must now be considered as an accomplished 
fact. 

This new discovery of transmutation did 
not come, however, along the paths the 
alchemists were following. Those paths 
were mostly blind alleys leading no- 
where, though, now and again, some new 
fact about the way substances act on each 
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other was discovered. And in spite of its 
obscure and mystical symbols and litera- 
ture, and although the methods of experi- 
mentation were often more allied to magic 
and astrology than to science, alchemy left 
us a valuable inheritance of experimental 
knowledge. Many who took up the pur- 
suit of alchemy from a desire for gold 
doubtless continued to work from a pure 
love of experiment. 

In the sixteenth century some of those 
who had busied themselves with alchemy 
conceived the idea that chemistry might be 
of service to medicine. For one hundred 
years or more, the most notable of the 
chemists followed chiefly this new direc- 
tion. They did not, however, discard the 
belief in the transmutation of metals. It 
was an age when authority still counted for 
very much and it seemed to them impos- 
sible to disbelieve the many circumstantial 
accounts of transmutation which had come 
down to them, often from sources that 
seemed thoroughly reliable. But, either 
because they despaired of success or be- 
eause they found other things to do which 
seemed of more value, the chemists of this 
period turned their attention more and 
more away from alchemy and towards 
medicine and pharmacy. We may well 
doubt if their labors were much to the ad- 
vantage of the suffering humanity of their 
time. Their crude empiricism and their 
wild and often mystical speculations as to 
the processes which go on in the body in 
health and disease were a poor basis for 
medical treatment. Doubtless many a poor 
patient fell a victim to their imperfect 
knowledge. 

Thus far our science, such as it was, had 
followed utilitarian ends. The alchemist 
sought for gold—the medical chemist for 
new medicines. An embarrassing question 
often asked of a scientific man who has - 
spent months or years of work over some 
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problem is ‘‘ What is the use?’’—‘‘Of what 
value will be the solution of the problem, 
if you sueceed?’’ The contrast between 
the product of this thousand years of utili- 
tarian science and the material results 
which have accrued during the two and a 
half centuries of better ideals is a sufficient 
answer, even from the material point of 
view—but I wish to protest against meas- 
uring the value of scientific work on the 
basis of dollars and cents. 

About three hundred years ago there 
began to appear men who took an interest 
in the study of natural phenomena for the 
purpose of gaining a deeper insight into 
the nature of the world about them. There 
were, at first, very few men of this new 
type, and progress was slow in comparison 
with that of later times, but it was rapid 
when compared with the time of the al- 
chemists. For these men were actuated by 
an entirely new and different spirit—the 
desire to know and the desire to gain knowl- 
edge that it might become freely the prop- 
erty of the whole world—and the knowl- 
edge they sought was not like that of the 
alchemist, whose aim was selfish and per- 
sonal and whose greatest fear was that his 
secret might become common 
property and so lose its value. 

During the two centuries that followed 
there was a slow accumulation of chemical 
knowledge which passed freely among the 
few who had become imbued with this new 
spirit of investigation. During this period 
there was developed, too, the first really 
important generalization of the science— 
the theory of phlogiston which gave a quali- 
tative explanation of the phenomena of 
combustion. This theory lived for more 
than a century and was useful in its time, 
but when the fundamental facts about com- 
bustion were discovered by Priestley and 
Cavendish and Lavoisier the theory was no 
It was not displaced by a 


discovery 


longer needed. 
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new theory, for the knowledge of the simple 
facts about oxygen and its relation to com- 
bustion was enough. 

At the dawn of the nineteenth century 
Dalton gave to the world the next great 
generalization of our science—the atomic 
theory. This theory has been the central 
idea which has permeated the science and 
guided its development since that time. It 
has given to us a vivid picture which inter- 
prets and classifies for us the bewildering 
mass of experimental facts aequired by the 
work of thousands of chemists. 

But while we find that this central guid- 
ing principle in the science was given to 
the world early in the century, there were 
as yet but few workers to cultivate the rich 
fields lying before them. There were no 
schools of chemistry, no great laboratories 
for instruction and research, such as we 
find to-day. But there were a few brilliant 
workers—Sir Humphry Davy in England, 
with his discovery of the alkali metals; Gay 
Lussae in France, with his laws of gases 
and discovery of iodine; Berzelius in 
Sweden, with his ineredible achievements 
in the development of analytical methods 
and determination of equivalent weights. 
And for each of these there was another 
who gained from him an_ inspiration 
for scientific achievement—Faraday from 
Davy, Wéhler from Berzelius and Liebig 
from Gay Lussae. But Liebig did much 
more than go back to Germany to work in 
a laboratory of his own with perhaps an 
assistant or two. He founded in Giesen a 
laboratory for the training of investigators 
and it is scarcely possible to overestimate 
the importance of the influences which 
went out from that laboratory. To that 
laboratory came a company of enthusiastic 
young men gathered from all over the 
world. These men gained from their asso- 
ciation with Liebig something of vastly 
greater importance than a knowledge of 
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chemistry—they carried away an inspira- 
tion for research and an enthusiasm for 
the laboratory method of instruction. 
Largely from that laboratory as a center, 
chemical laboratories for the training of 
students spread throughout Germany and 
the world. 

The fundamental principle of laboratory 
instruction is that the student comes into 
direct personal contact with the things 
about which he is to study and so gains 
first-hand knowledge. While chemists were 
the pioneers in this method of instruction, 
physicists and biologists soon saw its ad- 
vantages and introduced it in those sci- 
ences. The principle has now permeated 
almost every line of teaching and we hear, 
to-day, of the laboratory method in history 
and psychology as well as in the physical 
sciences. 

By the middle of the nineteenth century 
the methods to be used in training a band 
of chemists were being rapidly developed. 
And it came to be more and more clearly 
recognized that the training is not merely 
to give to the student a knowledge of chem- 
ical faets—it must give to him the power 
to think for himself and to strike out into 
new and untried paths. It is this power 
of individual initiative which is given to 
the students in the German laboratories 
that has placed Germany in the front rank 
in chemical manufacture as well as in re- 
search and instruction. 

Some of the most important applications 
of chemistry in the industries were devel- 
oped early, along experimental lines having 
little or no connection with scientific work. 
One hundred and fifty years ago, those who 
were smelting ores of iron and copper and 
lead and zine knew very little of the work 
of the chemists of their day. And the 
same was true of those who were tanning 
leather, dyeing cottons, woolens and silks, 


burning bricks and pottery and china, ma- 
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king glass and working in many other 
chemical industries already well developed. 

The soda industry was one of the first 
large chemical industries to be developed 
on a scientific basis. When we consider 
that the soda for our soap is now practi- 
eally all made from salt, it seems hard to 
believe that one hundred years ago soap 
was made almost exclusively from the pot- 
ash of wood ashes or from natural soda, the 
supply of which was very limited. I think 
we are forced to the conclusion that our 
great-grandmothers used very much less 
soap than we do. The first factory for 
making soda from salt was built by Le 
Blane in France in 1791, but, partly be- 
eause of the political conditions at the time 
of the Revolution, partly for other reasons, 
the factory was not a success. Le Blane 
himself died a few years later, in extreme 
poverty, and it was not till 1823 that Mus- 
pratt established the industry successfully 
in England. From that time the Le Blanc 
process held undisputed sway till the early 
seventies. Since then it has fought a los- 
ing battle with the ammonia soda process, 
and to-day there is not a Le Blane factory 
to be found in America. Now the ammonia 
soda is, in turn, being displaced rapidly by 
electrolytic soda. This sort of competition 
is typical of that which occurs in many 
chemical manufactures. In the case of Le 
Blane soda it has been a most powerful 
incentive toward the improvement of the 
process. It has resulted in developing im- 
proved mechanical appliances for carrying 
out the operations, in the recovery of the 
hydrochloric acid and its use in the manu- 
facture of chloride of lime and in the re- 
eovery of sulphur from the calcium sul- 
phide. I visited a Le Blane factory in 
England two years ago, where they told 
me that their sulphur for making the sul- 
phurie acid used in the process came from 
Spain in the form of pyrites and that 85 
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per cent. of it left their factory as pure 
sulphur. In all this development the 
chemist has taken an ever-increasing part 
—in the development of new processes and 
the direction of old ones, and in that an- 
alytical control of raw material and fin- 
ished product which has become indispen- 
sable in all kinds of manufacture. 

The soda industry in its various branches 
was begun and has developed as the result 
of chemical work applied directly to the 
solution of technical problems. Since then 
it has often happened that work begun with 
the sole purpose of adding to our fund of 
scientific knowledge has led to important 
technical industries. The founding of one 
of our greatest industries began in this 
way, at the middle of the nineteenth cen- 
tury. In 1856 William Henry Perkin, 
then a young man of eighteen, was working 
in London as the private assistant of Pro- 
fessor A. W. Hoffmann. He was not satis- 
fied, however, merely to spend the day on 
Hoffmann’s researches and he fitted up a 
rough laboratory in his father’s house 
where he could work in the evenings and in 
vacation time. Here, with a purely scien- 
tifie interest, he tried some experiments 
which he hoped might lead to a synthesis 
of quinine. He got, instead, a dirty brown 
precipitate which must have seemed very 
unpromising. He became interested in it, 
however, and repeated the experiment with 
aniline. This gave him a black and sti! 
more unpromising product, but on exam- 
ining it further he found in it a beautiful 
purple coloring matter which proved to be 
what we now know as the ‘‘Mauve dye.’’ 
At that time, only fifty years ago, such a 
thing as an artificial dye was unknown, 
and we must marvel at the wonderful in- 
sight and energy of this boy who grasped 
the significance of his discovery and made 
it the beginning of the great industry of 
coal-tar dyes. After further study of the 
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new compound and after practical tests in 
the dyeing of silk he gave up his position 
as Hoffmann ’s assistant and began the man- 
ufacture of the new dye. He was fortunate 
in having a father who had enough faith in 
the undertaking to risk almost his whole 
fortune on the venture, for it would have 
been hardly possible, then, to secure from 
outsiders enough capital for so hazardous 
an enterprise. 

At that time benzene, the raw material 
for the manufacture, was not to be had in 
the market, of definite quality, and its dis- 
tillation from tar had to be developed. 
Further, after the dye had been prepared 
it was quite different from the dyes then 
in use and methods for its application to 
silks and other goods had to be worked out. 
All these difficulties were finally overcome 
and within two years the mauve was sup- 
plied for the dyeing of silk. As soon as 
success was assured, others turned their at- 
tention in the new direction. Three years 
later magenta was discovered in France 
and soon after other dyes were prepared 
by Perkin, by Hoffmann and others. Hoff- 
mann’s discoveries of dyes are especially 
interesting because he thought that Perkin 
was making a mistake when he left him. 
And Perkin himself was much afraid that 
by entering a technical pursuit he would 
be prevented from following the research 
work in which he was so much interested. 
He determined, however, that he would not 
be drawn away from research, and in that 
determination and its imitation by others 
I think we may see the secret of much of 
the suecess of this industry. In no other 
industry are so many highly-trained chem- 
ists employed and in no other is the work 
so closely related to research in the pure 
science. 

Twelve years after the discovery of 
mauve, Graebe and Liebermann succeeded 
in preparing alizarin, or turkey red, from 
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the anthracene of coal tar. This discovery, 
again, was the result of pure scientific work 
undertaken without reference to its tech- 
nieal importance. The first method of 
preparation, too, was by a difficult process 
which was too expensive to be commercially 
feasible. As soon as the scientific problem 
had been solved, however, the question was 
taken up from the commercial standpoint 
and Perkin soon found an economical 
method for the manufacture of the dye. 
At that time large quantities of madder 
root were raised in Holland and elsewhere 
for the preparation of alizarin. It was 
soon found that the dye could be made 
much more cheaply from anthracene and 
within a few years the artificial alizarin 
drove the natural product from the market 
and the Dutch farmers were compelled to 
raise other agricultural products. So im- 
portant is this dye that the value of the 
amount manufactured in 1880 is given as 
$8,000,000. It is estimated that it would 
have cost $28,000,000 to manufacture the 
same amount of the dye from madder root. 
This means that the world saves $20,000,- 
000 a year in the manufacture of this single 
dye, an amount that would pay for the 
maintenance of a good number of chemical 
laboratories. 

The development of this manufacture 
was so rapid that by 1873 Perkin and his 
brother found that it would be necessary 
to double or treble their factory to supply 
the demand. Perkin was then only thirty- 
five years of age and his love of research 
had survived his seventeen years of experi- 
ence as a manufacturer. Partly for this 
reason, partly because he did not wish to 
assume the responsibility of the larger fac- 
tory, he sold the works and after that time 
he devoted himself to scientific research, 
with distinguished success. The jubilee of 


the discovery of mauve and the founding of 
the coal-tar industry was justly celebrated 
last year as one of the great events of the 
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century, but Perkin’s scientific achieve- 
ments and the way in which he stood for 
high ideals in research are, I think, of even 
greater value to the world. 

The manufacture of mauve was quickly 
successful and after the scientific discovery 
of the structure of alizarin, commercial 
production soon followed. With indigo, 
the case has been somewhat different. The 
scientific problem was in itself more dif- 
ficult and the course of events has illus- 
trated with especial clearness the difference 
between the scientific and the technical 
solution of the same problem. Baeyer 
began his work on indigo in 1865. During 
the five years following he prepared a num- 
ber of important derivatives, which con- 
tributed much toward the clearing up of 
the relation between indigo and other com- 
pounds. In 1870, he found that some of 
the work he was doing seemed to cover 
much the same ground as some work which 
Kekulé had undertaken and out of scien- 
tific courtesy he allowed the matter to lie 
dormant for eight years. In 1878, as 
Kekulé had published nothing further of 
importance, Baeyer returned to the prob- 
lem and in 1880 he obtained a successful 
synthesis of indigo. With the brilliant 
success of alizarin in mind patents were 
taken out, and it was generally expected 
that the manufacture of the artificial dye 
would soon become of commercial im- 
portance. But these hopes of immediate 
success were not realized. Two principal 
difficulties were encountered. The original 
methods of synthesis involved a consider- 
able number of difficult transformations 
between the raw material, toluene, and the 
finished dye, indigo. These transforma- 
tions required a very large amount of care- 
ful scientific study before the conditions 
could be found under which they could be 
carried out in ways that would be econom- 
ical of time and material. But when this 
side of the problem had received a partial 
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solution as the result of fifteen years or 
more of work, a second difficulty presented 
itself in the magnitude of the interests in- 
volved. It is estimated that the world uses 
about 5,000 tons of indigo in a year. 
Now, even with the perfected methods it 
takes about four pounds of toluene to make 
one pound of indigo and the present 
production of toluene is only about 5,000 
tons a year. The whole of the toluene pro- 
duced would give only about one fourth of 
the amount required to supply the world’s 
for Furthermore, the 


demand indigo. 


toluene now produced finds a ready market 
for use in the preparation of other dyes and 


Any attempt to use a 
considerable amount of toluene for the 
manufacture of indigo would be met, 
therefore, by a rising price which would 
quickly make the production by this method 
commercially impossible. 

Fortunately, another synthesis of indigo 
was discovered by Heumann in 1890 which 
made it possible to prepare indigo with the 
use of naphthalin as a raw material. As 
the supply of naphthalin is ample for the 
purpose, the second difficulty was over- 
come. But the new process required the 
solution of a whole set of new problems 
and it was not till seven years later that 
the Badische Anilin and Soda-Fabrik con- 
sidered that the process was sufficiently 
well developed to justify preparation for 
the manufacture on a large seale. So 
carefully had they worked out every de- 
tail, however, that during the three years 
that followed they were willing to expend 
four and a half million dollars in building 
the factory and apparatus for this one 
enterprise. As the world uses in a year 
twelve to fifteen million dollars’ worth of 
indigo, the manufacture on a large seale is 
justified, and there is every indication at 
present that the artificial indigo is slowly 
displacing the natural product. The 
farmers in India are already feeling this 


other compounds. 
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new competition and it is doubtless only 
a question of a few years before they will 
be compelled to devote their attention to 
other crops. The hope has been expressed 
that the land released in this way may be 
used for raising food products, which may 
give some relief from the famines so com- 
mon in that country. 

In 1856, in the same year in which Per- 
kin discovered mauve, Henry Bessemer 
presented to the world at the Cheltenham 
meeting of the British Association the first 
account of his new process for the manu- 
facture of steel. Previous to that time 
steel had been made by a roundabout, tedi- 
The carbon was burned out 
of pig iron in puddling furnaces so con- 
structed that only comparatively small 
amounts eould be handled at once and the 
most arduous hand labor was required. 
From the wrought iron obtained in this 
way steel was prepared by packing the 
bars in chareoal and heating them for 
several days until they had reabsorbed the 
requisite amount of carbon. Bessemer con- 
ceived the idea that by blowing air through 
melted iron it would be possible to burn 
out the carbon and silicon in the iron, while 
the heat resulting from their combustion 
would keep the iron liquid. He thought, 
too, that if he could stop the blast at the 
right moment, before all the carbon was 
gone, he would have steel. He showed that 
in this way several tons of iron could be 
converted into steel in fifteen or twenty 
minutes, whereas the old process took half 
as many days. Such a_ revolutionary 
process attracted a great deal of attention, 
and he succeeded in selling the right to use 
the process to a number of manufacturers 
for a considerable sum of money. When 
they attempted to make steel by the new 
method, however, every one of them failed. 
It was found practically impossible to stop 
the blow at the right point to secure a 
uniform product. But Bessemer was not 
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disheartened by the failure and for the two 
years and a half following he worked con- 
tinuously, building new furnaces and tear- 
ing them down, until he finally solved the 
difficulty. It was found possible to deter- 
mine when the burning out of the carbon 
in the iron was practically complete by 
watehing the flame as it issued from the 
converter. Then, by adding the right 
amount of an iron containing manganese 
and earbon, the proper composition for 
steel could be secured. When Bessemer 
tried again to introduce his perfected 
process he met with a very cold reception 
from the manufacturers. They said they 
were not to be deceived a second time. He 
was finally compelled to build works and 
establish the manufacture for himself. He 
succeeded beyond the most sanguine ex- 
pectations, and the revolution in the manu- 
facture of steel which dates from that time 
is common knowledge. 

Agriculture still remains the most im- 
portant industry in the world. From the 
time that primitive man began to till the 
soil to the middle of the nineteenth cen- 
tury the farmer received but little aid from 
chemistry. The work of the last seventy 
years has changed all that. As late as 
1840, it was generally supposed that plants 
grew chiefly from the vegetable humus in 
the soil. Many of the fundamental facts 
on which to base a more correct view had 
been known leng before, but it was Liebig 
who first grouped these facts together and 
pointed out clearly that plants are 
nourished by the inorganic constituents of 
the air and soil and that it is the potash 
and lime and phosphorus and inorganic 
nitrogen of the soil which are vitally 
essential to their growth. On this simple 
foundation has grown up our great modern 
fertilizer industry, which brings to our 
farmers the phosphates from the seuth, the 
potash salts from Germany, and the 


nitrates from South America. The supply 


SCIENCE 


713 


of the last is limited in consideration of the 
present demand, and there has been a good 
deal of speculation as to what our farmers 
will do when the beds of nitrates are ex- 
hausted. There is plenty of nitrogen all 
about us in the air, however, and several 
methods have already been developed for 
utilizing this inexhaustible supply. 

I might speak further of the part that 
chemistry plays, to-day, in the making of 
paper, in the tanning of leather, in the 
boiling of soap, in the manufacture of 
glass, in making paints and varnishes and 
india rubber, in the making of cement and 
in the refining of petroleum, but I will not 
take your time with further details. In 
these and in many other industries the 
work of the chemist has become an in- 
dispensable factor. Fifty years ago there 
were very few chemists in America and 
those few were almost exclusively engaged 
in teaching. To-day it is estimated that 
there are 8,000 chemists in the United 
States and a very large proportion of these 
are employed in industrial work. But it 
is not in technical lines only that great ad- 
vanees in chemistry have been made. I be- 
lieve the advance which has been made in 
chemical research is of much greater im- 
portance. I have spoken of the fact that 
Liebig gave to his students the love of re- 
search and that they acquired in his labora- 
tory the power of individual initiative. In 
many of the chemical laboratories of our 
colleges and universities and _ technical 
schools are to be found to-day earnest 
workers who are seeking for new truths and 
who inspire their students with the power 
to think independently and to do original 
work. Whether the student’s life work is 
to be in the field of pure science or in its 
technical applications, this power is the 
greatest gift that a teacher can impart. 

While the material advantages which 
have come to us from chemistry are very 
great and may be justly emphasized, its 
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greatest achievement is, after all, the part 
which it has had, together with other sci- 
ences, in transforming the way in which 
the world thinks. In its laboratory method 
it has replaced the old idea of authority by 
the idea of first-hand knowledge. It leads 
the individual to seek for himself the fun- 
damental basis of his knowledge and it 
leads him not merely to pass that knowl- 
edge on to the next generation, but to trans- 
form it into a new and truer form. And 
as this scientific spirit permeates society it 
more and more destroys deceit and fraud, 
wherever found. WituiAm A, NoYes 
UNIVERSITY OF ILLINOIS 
SCIENTIFIC 

Foods and their Adulteration: Origin, Manu- 
facture and Composition of Food Products, 


BOOKS 


Description of Common Adulterations, Food 
Standards, and Nattonal Food Laws and 
Regulations. By Harvey W. Wi ey, M.D.; 
Ph.D. colored 
plates and 86 other illustrations. Philadel- 
phia, P. Blakiston’s Son and Co. 1907. 
Cloth, $4.00. 

Seldom 


this, 


Svo, pp. xi+ 625. Eleven 


has a more timely book appeared 
following so closely as it does the 
the 


For some time prior 


than 


beginning of the enforcement of new 
national pure-food law. 
to the this law publie interest 
throughout the 
awakened to the importance of the pure-food 


Amid a large mass of confusing and 


passage of 
country had become vitally 
issue. 
often exaggerated newspaper articles dealing 
with the subject, it is a comfort to find a book 
covering the field so completely, so sanely and 
withal in so interesting a way. 

The book treats systematically and quite ex- 
haustively of all the principal food products, 
dealing in turn with their manufacture, prop- 
erties and composition, forms of adulteration 
and dietetic value, and including much infor- 
mation of a general nature concerning them. 
Beginning the it thus 
covers meats and the various meat prepara- 
tions, fish, milk and its products and oleo- 
Then follow the vegetable foods, 


with animal foods, 


margarine. 


SCIENCE 


[N.&. Vou. XXVI. No. 673 


cereals, vegetables proper, condiments, fruits, 
sugar, syrup, confectionery, honey, and finally 
infants’ and invalids’ foods. 

Beverages are to be separately treated in 
another volume. 

Though destined for a wide variety of read- 
ers, the book is apparently designed first of all 
for the benefit of the public, at a time when 
the public wants particularly to know about 
its food; and written as it is from a strictly 
scientific standpoint, yet in a popular way, by 
one who from long experience knows so thor- 
oughly his subject, it will be widely read and 
to great advantage by the people as consumers. 

Not only does the author cover the ground 
directly suggested by the title, but in a gen- 
eral and useful way gives throughout much 
and the 
The colored 


information about food values use 
of food for bodily nourishment. 
plates illustrating the appearance of cuts of 
healthy beef, for example, will be found espe- 
cially helpful to the householder. 

To the food manufacturer and dealer the 
book is almost indispensable, since it describes 
very plainly the methods of preparation and 
standards of purity, the effects of storage, and, 
in addition, gives much good and sound advice 
regarding what might be termed controversial 
forms of adulteration, such as chemical pre- 
servatives and artificial coloring, called con- 
troversial be¢ause their use with restricted 
labels has to some extent been legalized under 
some of the state laws, and because they have 


for years formed the subject of much differ- 


ence of opinion among experts in food litiga- 


tion. 

In treating of these substances, the use of 
which unfortunately seems to be on the in- 
crease, and which form undoubtedly one of 
the most important phases of food adultera- 
tion, the author speaks in no uncertain way. 
He unequivocally condemns the use of chemi- 
cal preservatives, such as boric, sulphurous 
and benzoie acids and their compounds, as in 
all cases deleterious to health, and would 
rigidly exclude them from all food products. 
Even saltpeter, so long used in the corning 
of beef, he regards as undesirable. 

As to artificial colors, he would keep them 
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out of all foods, and with good reason, with 
the exception of confectionery and similar 
products, even regarding the time-honored cus- 
tom of coloring butter as an attempt to de- 
ceive, which it certainly is. 

In discussing baking-powder compounds and 
the toxic effect of their residues, a matter of 
much conflict in the past between legal ex- 
perts, the author caustically points out how 
the interests of rival commercial companies 
often shape their views, and with justice 
recommends the investigation of such subjects 
by wholly unprejudiced observers, from a 
strictly scientific standpoint. 

The author specifically states that in all 
eases the opinions expressed are strictly his 
own, and are not to be otherwise considered. 

While the manual, by the author’s state- 
ment, is not especially designed for the expert 
chemist, and chemical terms are carefully ex- 
plained for the benefit of the public, yet the 
food analyst will need the book on his shelves 
for reference. From the chemist’s standpoint, 
the many tables and results showing the com- 
position of the various food products are espe- 
cially useful for comparison. In many cases 
also are given some of the later and more 
improved tests for adulteration, which in some 
instances have not hitherto been so readily 
available. 

Among these are the detection of yeast ex- 
tract in meat extract, conclusions and results 
of constants for fats as a guide to adultera- 
tion of mixed meat products, the Wisconsin 
curd test for the purity of milk, methods for 
distinguishing between edible and poisonous 
mushrooms, ete. 

In appendices are given in full the latest 
adopted standards of purity for food products, 
rules and regulations for the enforcement of 
the food and drugs act of 1906, the text of the 
act, regulations governing meat inspection, 
and finally the first sixty-four food inspection 
decisions rendered by the secretary of agricul- 
ture. 

In appearance the book is very attractive 
with its large, clear type and well-selected 
eolored plates and cuts. 
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First Course tn Zoology. By T. W. Gatto- 
way, Ph.D. Philadelphia, P. Blakiston’s 
Son and Co. 

Dr. T. W. Galloway has written a book 
which, as is stated on the title-page, is de- 
signed for “secondary schools, normal schools 
and colleges.” The work is divided into two 
main parts, the first dealing with the broad 
general principles of zoology, the second con- 
sisting of a systematic review of the animal 
kingdom. After a short introductory chapter 
concerned chiefly with the principal sub- 
divisions of the science there are chapters on 
the nature and functions of protoplasm, the 
structure and physiology of the cell, the 
development of the cell into a complex animal, 
the differentiation of cells and tissues, and the 
general animal functions, such as digestion, 
respiration, excretion, sensibility and repro- 
duction. Chapter VII., headed by the un- 
fortunate term promorphology, deals with the 
various types of symmetry exhibited by ani- 
mals and the metameric composition of the 
body in segmented forms. In chapter VIII. 
under the title Individual Differentiation and 
Adaptation, there is discussed a variety of 
topics such as heredity, variation, selection 
both natural and artificial, adaptation to the 
environment organic and inorganic, classifica- 
tion, habit and instinct, social and communal 
life, symbiosis, parasitism and the general 
subject of distribution. The treatment of 
many subjects necessarily suffers from being 
confined to the limits of a short paragraph, 
notwithstanding the fact that the exposition 
on the whole is logically developed. 

The systematic survey of the animal king- 
dom is preceded by a short chapter designed to 
give the student a general concept of the field, 
and containing a useful diagram of the numer- 
ical proportions of species in the different 
phyla. The description of the main groups of 
animals is usually introduced by laboratory 
directions for the study of a typical form. 
When the student has made this study he is 
prepared to assimilate the additional informa- 
tion given in the text upon the type and other 
members of the group. The laboratory direc- 
tions are not so explicit as in most laboratory 


manuals. They form a series of hints and 








716 


suggestions rather than fixed outlines which 
ean be slavishly followed. The purpose of 
this is to enable the teacher to modify and 
direct the work in large part according to his 
own ideas, as many teachers would naturally 
Opinions may differ as to the 
More 


desire to do. 
feasibility of this mode of presentation. 
responsibility is placed on the teacher as well 
as more labor, and the method may be better 
or worse than the usual course of laboratory 
outlines, depending on the qualifications of the 
person giving the course. 

A part of the work is printed in larger type 
for students who have time for only a limited 
course in the subject. At the ends of the 
chapters there is a series of topics and ques- 
tions for additional investigation in the 
laboratory, field or library. The book which 
consists of 481 pages includes sufficient ma- 
terial to keep an average class busy for two or 
three years, but the teacher is expected to 
select from it what he deems suitable for the 
conditions he has to meet. It is a work which 
stands in marked contrast to many of the in- 
fantile treatises which have recently appeared 
and which religiously abstain from including 
anything which is liable to tax the gray mat- 
ter of the student. It is evident that a good 
deal of thought and effort have gone into its 
making, and it has consequently a degree of 
character and individuality which is rare 
among the members of its genus. 

The price, $2.50, may unfortunately tend to 
limit its use in secondary schools, but the 
general make-up of the book is excellent, and 
it is well illustrated with 240 figures, many of 


S. J. H. 


which are new. 


SCIENTIFIC JOURNALS AND ARTICLES 


The Naturalist for October is 
mainly devoted to the third of a series of 
“Studies of Gastropoda,” by A. W. Grabau, 
this being “On Orthogenetic Variation in 
Gastropoda.” The author notes the general 
disregard of the immature stages of develop- 
ment, and considers this a decided mistake. 
He also points out that the mollusks are per- 
haps the best organisms for the study of 
ontogenetic stages between the embryo and 
the adult, since these stages are permanently 


American 
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recorded in the shell; he also considers the 
gastropods the best for study. J. A. Allen 
discusses “ Mutations and the Geographic Dis- 
tribution of Nearly Related Species in Plants 
and Animals,” pointing out that the different 
views held by botanists and zoologists are 
partly due to too sweeping assertions, partly 
to misunderstandings and partly to deduc- 
tions drawn from dissimilar conditions. 
Under “ Notes and Literature” is a detailed 
account of the various and important ex- 
hibits made at the meeting of the Seventh 
International Zoological Congress. 

Bird Lore for September-October has the 
second, and final, article by F. H. Herrick on 
“ Bird Protection in Italy as it Impresses the 
Italian.” Roughly speaking, protection seems 
to impress him as eminently undesirable and 
that the more of his own and his neighbor’s 
birds that can be killed the better. It is this 
feeling that leads to so much trouble between 
our Italian immigrants and game wardens. 
W. W. Cooke has the fifth, final and very brief 
paper on “ The Migration of Thrushes,” and 
there is considerable information regarding 
“The Starling in America,” showing that it 
has commenced to spread. There are quite a 
number of communications, some favorable in 
tone, on the English sparrow. The report of 
the Audubon Societies records the establish- 
ment of two more bird reservations in the 
Gulf of Mexico, and contains encouraging re- 
ports of those already established. 


The Bulletin of the Charleston Museum for 
October contains a paper by William G. 
Mazyck on the “History of the Museum” 
previous to 1798, showing that it was in exist- 
ence even prior to 1778. Under. Ornitho- 
logical Notes is recorded the first capture of 
Bewick’s wren, Thryomanes bewicki, on the 
coast of South Carolina. 


The Museums Journal of Great Britain for 
September contains an article on the Malmo 
Museum which contains many picturesque 
groups of animals, although there seems to be 
a tendency to show rather too much of the 
cruel side of animal life. In the notes it is 
stated that the resignation of E. Ray Lan- 
kester as director of the British Museum has 
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been accepted, but will not go into effect at 
present. 


The Museum News of the Brooklyn Insti- 
tute for November has a good article on Zuni 
masks, and notes on the recent expedition to 
South America which secured among other 
things several Matamata, Chelys fimbriata, 
and examples of the huge jabiru, Mycteria. 
Three of the Matamata have been deposited in 
the New York Zoological Park. The leading 
article in the Children’s Museum section is on 
“The Value of an Escort” in that institution. 





SOCIETIES AND ACADEMIES 


THE AMERICAN PHYSICAL SOCIETY 
Tue fall meeting of the Physical Society 
was held at Columbia University on Saturday, 
October 19, President Edw. L. Nichols pre- 
siding. 
The following papers were presented: 


L. A. Bauer: “ Results of Careful Weighings 
of a Magnet in Various Magnetic Fields.” 

C. B. Tuwine: “On the Emissivity of Molten 
Iron and Copper.” 

LeicGHTON B. Morse: “ The Selective Reflection 
of Carbonates as a Function of the Atomic Weight 
of the Base.” 

F. C. Brown and Joet Stespins: “ The Varia- 
tion of the Light Sensitiveness of the Selenium 
Cell with Pressure.” 

Ernest Merritt: “The Recovery of Selenium 
Cells after Exposure to Light.” 

F. L. Turts: “ Wave-length—Luminosity Curves 
for Normal and Color-blind Eyes.” 

F. C. Brown and Joet Stessins: “ The Effect 
of Radium on the Resistance of the Selenium Cell.” 

J. Barnett: “ An Investigation of the Electric 
Displacement and Intensities Produced in Insula- 
tors by their Motion in a Magnetic Field, and its 
bearing on the Question of the Relative Motion of 
Ether and Matter.” (By title.) 


It was announced that the annual meeting 
would be held this year in Chicago in con- 
nection with the meeting there of the Ameri- 
can Association for the Advancement of Sci- 
ence during convocation week, and that in 
consequence the usual Thanksgiving meeting 
at Chicago would be omitted. 

Ernest Merritt, 
Secretary 
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THE AMERICAN CHEMICAL SOCIETY. NORTH- 
EASTERN SECTION 

THE seventy-eighth regular meeting of the 
section was held at the Richardson Hotel, 
Lowell, Mass., on October 25, at 7:30 pP.M., 
Vice-President F. G. Stantial in the chair. 
Forty-two members and guests were present. 
Professor Louis A. Olney, of the Lowell 
Textile School, president of the section, pre- 
sented a paper upon “Standard Methods of 
Determining and Recording the Relative Per- 
manency or Resistance of Coloring Matters 
to the Common Color Destroying Agencies.” 

In general the value of a dyestuff depends 
upon its resistance to the ordinary color 
weakening or destroying agencies, or to use 
the terms of the trade, upon its fastness. 
Other properties must also be considered in 
the ultimate valuation of a dyestuff, namely, 
its solubility, its affinity for fibers, and its 
equalizing power. 

The qualities demanded of any particular 
ecloring matter depend upon the conditions to 
which its uses will necessarily subject it, there- 
fore the requirements vary greatly. Taking 
any dyestuff at random, we may find it to be 
particularly well suited for one branch of 
textile work, and wholly unfit for another. 

With the numerous variations in require- 
ments, the question of fastness becomes of 
great importance, and much responsibility 
rests with the textile colorist in the selection 
of the proper dyestuffs in any particular case. 

If standard methods could be established 
whereby the relative fastness of dyestuffs to 
the common color destroying agencies could 
be determined, and the results recorded in 
such a manner as to permit of their being used 
as standards of general reference, the problem 
could be very much simplified, and the reports 
given in regard to the properties of dyestuffs 
more reliable. 

It was the purpose of the paper to show that 
the establishment of standard methods was by 
no means an impossibility, and to make cer- 
tain suggestions, which had resulted from 
work carried on at the Lowell Textile School 
during a period of five years, with the object 
of formulating such methods. While the 
speaker was by no means ready to offer such a 
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series of tests, in what he could call a per- 
fected form, he did wish to present for the 
consideration of the members certain phases 


of the work, which had been done. 

The principal color-destroying or changing 
agencies toward which the fastness of dyestuffs 
are usually tested may be enumerated as fol- 
lows: Fastness to light, fastness to weather, 
fastness to washing, fastness to scouring, fast- 
ness to milling (including felting and fulling), 
fastness to alkalies, fastness to acids, fastness 
to chlorine, fastness to sulphur dioxide, fast- 
rubbing, fastness to ironing and 


ness to 
calendering, fastness to steaming, fastness to 
perspiration, fastness to urine. 

The paper then went into detail concerning 
the methods of determining the fastness of 
dyestuffs to the above agencies, and also the 
methods of recording the same. To make the 
record of a color complete, certain other data 
were also recorded namely: Its name, dyestuff 
eoncern manufacturing or selling, samples of 
the textile material dyed full shade, and in 
various percentages to indicate its coloring 
value, a detailed recipe of the process used in 
making the dyeings that are tested, its solu- 
bility, color of its solution, action of its solu- 
acids, action of its solution with 


tion with 


alkalies, and finally three samples of dyed 
cotton and wool union material to indicate its 
affinity for the two important fibers, and to 
give some idea as to its value for union dye- 
ing. 

The paper was accompanied by many dyed 
and tested samples which indicated the manner 
in which all of the above tests and determina- 
tions of 


recorded upon a single folder of the proper 


an individual color could be easily 


size for an ordinary letter file. 

In conclusion, it was said that the tests de- 
scribed had been formulated with the constant 
aim to make them as comparable as possible 
with the actual conditions of practise, and 
that they had been revised each time that it 
was thought that any change would make 
them approach nearer to this desired condi- 
tion. In the opinion of the speaker they were 
subject to still further change and modifica- 
tion, but as he looked back to the series of 
tests made four and five years ago, he felt that 
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great improvement had been made. He was 
inclined to believe that all of the members 
present, who were directly interested in textile 
coloring, would agree with him that great ad- 
vances could be made if color dealers and 
textile manufacturers in general would agree 
upon certain standards of fastness, and adopt 
uniform methods for making the various 
tests which, at the present time, are often so 
valueless, because of lack of information as to 
how they were made. 

Much could be accomplished by cooperation, 
and it was sincerely hoped that the future 
would see an organized effort, upon the part 
of those interested, toward the establishment 
of such methods. 

The paper was discussed at some length by 
members and guests. At the close of the 
meeting a vote of thanks was passed, to the 
Lowell members of the section for the enjoy- 
able and instructive program and visits of the 
afternoon and evening, and to the managers 
of the several industrial plants where visits 
were made, for their courtesy and attention to 
the comfort and enjoyableness of the visits. 

Preceding the meeting the members of the 
section were provided with a tempting lunch 
at the Lowell Textile School, after which the 
various departments of the school were visited 
and the students observed at their work. At 
2:30 p.m. parties were formed to visit (a) the 
Bigelow Carpet Works, (b) the Lawrence 
Hosiery Mill; (c) the Lowell Gas Light Com- 
pany, (d) the Merrimack Print Works. At 
all of these industrial plants the members were 
interesting and_ instructive 

Frank H. Tuorp, 
Secretary 


shown many 


processes. 


DISCUSSION AND CORRESPONDENCE 
THE EFFECTIVE SURFACE-TEMPERATURE OF THE 
SUN AND THE ABSOLUTE TEMPERATURE 
OF SPACE 

To tue Eprror or Scrence: I have before 
me yesterday’s issue of Scrence. As for my- 
self no more striking illustration could be 
given of the chaotie state in which this whole 
disputed question of the sun’s effective sur- 
face-temperature still remains, than the re- 
sults obtained by Professor Poynting, as set 
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forth in the single paragraph in the second 
eolumn on page 602 of ScrENCE. 

For the past six years my whole time has 
been given up to work relating to investiga- 
tions as to the probable origin and physical 
structure of our sidereal system. In the 
course of these investigations the question, 
What is the present surface-temperature of the 
sun? has recently given me much trouble, for 
the results of different investigators vary all 
the way from twelve hundred degrees up to 
eighteen million degrees centigrade! 

With the aid of recent observations, made 
with a mirror which I figured about three 
years ago, and which, for this kind of work, 
is by far the most powerful telescope ever con- 
structed (aperture two feet, focal length three 
feet) I finally deduced the simple, funda- 
mental, theoretically exact expression given 
below. 

This equation proves that if Professor 
Poynting’s value for the temperature of the 
“small black particle” is- correct the sun’s 
surface temperature is twelve million degrees 
instead of only six thousand. 

In my approximate determination of the ab- 
solute temperature of space with the aid of 
the mirror, no allowance has yet been made 
for absorptions and reflections due to ponder- 
able matter in the space between the sun’s sur- 
face and the focal point of the mirror. Pro- 
fessor Poynting’s value for the absolute tem- 
perature of the “ small black particle ” is 300°; 
my uneorrected value for the same particle is, 
0°.5-+. So that according to my results the 
effective surface temperature can not be less 
than twenty thousand degrees centigrade. 

If ¢ is the temperature of the “small black 
particle” at the distance r from the center of 
the sun, and ¢, is the effective temperature of 
the surface of the sun at the distance r, from 
the sun’s center, then my theoretically exact 
formula is simply 


’ 
(0)! 
‘9 


a Newtonian expression which, according to 
the assertions of modern astrophysicists, can 
not be used for determining the effective sur- 
face-temperature of the sun; so far as I can 
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learn this stand has been taken mainly for 
the reason that the very high resulting tem- 
peratures heretofore obtained seem to be in- 
admissible. 

I had intended to defer the publication of 
my present views regarding the probable origin 
of our stellar and solar systems until more 
definite observational and more theoretical 
data had been deduced; but as repeated refer- 
ence to a theory should be accompanied by 
some evidence bearing on the question “Is 
the theory tenable?” I will shortly forward 
for publication in ScreNcE a very brief state- 
ment of the results so far obtained. 


J. M. ScHAEBERLE 


ANN ARBOR, 
November, 2, 1907 


ARTICLE 30 OF THE INTERNATIONAL CODE OF 
ZOOLOGICAL NOMENCLATURE 


Tue new article 30 of the International 
Code of Zoological Nomenclature, adopted 
by the International Congress of Zoologists 
at its recent meeting in Boston,’ is beyond 
question a great step forward in providing 
definite methods for determining genotypes in 
zoology. Although the old article 30 is can- 
celed, the new article 30 includes all of the 
principles of the old one, of which it is vir- 
tually an extended amplification, embracing 
seven distinct “rules,” and thirteen additional 
“ recommendations,” the former numbered a 
to g, and the latter h to t. The recommenda- 
tions have relation to the selection of types 
for genera still typeless, but one of them, 
numbered 7, and relating to “virtual tau- 
tonomy,” might well have been transferred to 
the “rules.” The “cases” are wisely sepa- 
rated into two categories: “I. Cases in which 
the generic type is accepted solely upon the 
basis of the original publication.” “II. Cases 
in which the generic type is not accepted solely 
upon the basis of the original publication.” 

The first class includes: (a) all those gen- 
era, the founder of which designated the type 
at the time of founding the genus; (b) those 
genera, the founder of which used typicus or 


1 See Science, N. S., Vol, XXVI., pp. 520-523, 
October 18, 1907. 
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typus as a new name for one of the species 
he included in it when founding it. In both 
groups the type designated by the founder 
“shall be accepted as type regardless of any 
other considerations.” (c) A genus proposed 
with a single species takes that species as its 
(d) Any genus founded without a type 
being provided for it under one or the other 
of the above conditions, but which “ contains 
among its original species one possessing the 
generic name as its specific or subspecific 
name, either as valid name or synonym, that 
species or subspecies becomes ipso facto type 
of the genus.” 


type. 


It is safe to claim that 70 per cent. of all 
generic names in ornithology, and probably 
in vertebrate zoology, are determinable upon 
the original basis of publication, by one or 
the other of the methods above prescribed— 
The 


other 30 per cent. are provided for by rules 


methods, too, which everybody accepts. 


e to g, rule e designating the conditions upon 
which rules f and g must rest—namely, that 
the species alone available are those that were 


included in the genus when it was originally 


published, of which, however, none is avail- 
able that was indicated by the author as, from 
his standpoint, either of doubtful status or 
of doubtful pertinency to the genus. With 
this useless rubbish cleared away, rule f pro- 
vides: 

In case a generic name without originally desig- 
nated type is proposed as a substitute for another 
generic name, with or without type, the type of 
either, when established, becomes ipso facto the 
type of the other. 

This is a sensible innovation that may now 
and then prove extremely useful. But the 
grand stroke is rule g, as follows: 

If an author, in publishing a genus with more 
than one valid species, fails to designate (see a) 
or to indicate (see b, d) its type, any subsequent 
author may select the type, and such designation 
is not subject to change. 


This last rule, as old as the B. A. Code, 
completes the rules for type determination, 
and provides essentially only four methods, 
which are designated: 

(1) “ Type by original designation ” (rules 
a and b); (2) “ Monotypical genera” (rule 
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c); (3) “Type by absolute tautonomy” (rule 
d); (4) “Type by subsequent designation ” 
(rules e-g). By a wise stroke of diplomacy, 
the word “elimination” is not mentioned; 
yet elimination is the basis and the method, 
and necessarily always has been, of any sound 
work by a first reviser. 

To rule g is added: 


“ce 


The meaning of the expression “select a type” 
is to be rigidly construed. Mention of a species 
as an illustration or example of a genus does not 
constitute a selection of a type. 


This seems explicit, but is far from being 
so; while it will tide over some difficulties, it 
will open up others. Not only this, but must 
the designation of a first reviser always be 
accepted, right or wrong, or only when made 
in accordance with fundamental rules of 
nomenclature that have been extant in al! 
codes since the publication of the British 
Association Code of 1842? 

One need not have had very extended ex- 
perience with the work of “ first revisers ” to 
have learned that it is of all grades ef quality 
from absolutely pernicious to unqualifiedly 
beneficent, having been often done by sys- 
tematists who knew nothing of rules of nom- 
enclature, or else disregarded them. One 
need not go very far back in the history of 
even American ornithology—less than half a 
century—to find that species have been taken 
as types of genera that were not described till 
long after the genera were founded; or that 
genera have been taken from pre-Linnzan 
authors when they became tenable only from 
Linneus or from some much later author; 
or that types thus designated for certain gen- 
era had long before properly become the types 
of other genera and were not available as types 
of entirely different genera. 

That the new article 30 is not intended to 
countenance such work is clearly indicated 
by the first section of rule e, which states that 
no species can be taken as the type of a genus 
that was not included in it at the time of its 
original publication. Again, if a reviser, ig- 
norant of the literature of his subect, or mere- 
ly neglectful of rules, chooses as the type of a 
genus a tautonomic species of an earlier 
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genus, or the type of a previous monotypic 
genus, or a species some earlier reviser has 
properly chosen as the type of some other 
genus, rules a to d clearly show that his work 
must be construed as void. Evidently an 
earlier monotypie genus can not be canceled 
by the act of some blundering reviser who 
chances to seize upon its only species as the 
type of some other genus; nor can a genus 
with a “type by subsequent designation ” be 
canceled because its type was later made the 
type of another genus. This would seemingly 
all go without saying were it not that some 
systematists assume that the designation of a 
type by a first reviser is sacrosanct and must 
stand regardless of any other considerations. 

This emphatic reaffirmation of the principle 
of “type by subsequent designation” is ex- 
ceedingly gratifying. Yet, for reasons in part 
already stated, it is to be regretted that the 
International Commission did not define the 
manner of its application. This doubtless did 
not seem necessary; but there is apparently 
nothing so uncertain as the point of view 
from which any problem in nomenclature may 
be approached. 

The great utility of the “type by subse- 
quent designation” rule as an aid in estab- 
lishing genotypes is not at first apparent; and 
in recent years it appears to have been to a 
great extent overlooked, it having been re- 
varded by many as vague and illusory, and 
difficult to apply with certainty and precision. 
That the principle was formerly respected and 
extensively and effectively employed is evident 
from a study of nomenclatural progress dur- 
ing the last half century. My recent investi- 
gations in an attempt to show how the types 
of the genera of North American birds were 
determined,’ to which Mr. Stone has recently 
directed attention,* resulted in disclosing the 
extent to which the currently accepted types 
of polytypie genera in ornithology have been 
fixed by “ subsequent designation.” 

As Mr. Stone has well said (I. c.): 

*“The Types of the North American Genera of 
Birds,” Bull. Amer. Mus. Nat. History, Vol. 
XXIIL., pp. 279-384, April 15, 1907. 

*Scrence, N. S., Vol. XXVI., pp. 444-446, Oc- 
tober 4, 1907. 
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Much of the chaos in generic nomenclature 
which has become intolerable to the systematist 
of to-day has been brought about by the failure 
of many writers to explain by what process they 
have determined the types of old polytypic genera. 
Had they been more explicit upon this subject, we 
should have been able long ago to see the weak- 
nesses in our codes and should have abandoned 
methods which were neither definite nor final in 
their operations. 


In fact, it is only about thirty years since 
it became the practise for even monographers 
to give types for genera founded by previous 
authors except sporadically, and rarely has the 
method of their determination been stated, 
except in the case of types determined by 
elimination, beginning with the A. O. U. 
Nomenclature Committee in 1886. There is 
merely the bare statement that the type of a 
genus is a certain species. Usually it is neces- 
sary to trace back the literature to ascertain 
whether the genus was originally monotypic, 
or whether the type was designated by the 
founder, or determined in some other way. 
Nor can this be fully shown until, in addition 
to giving the author, date and place of descrip- 
tion, is also given the original constitution of 
the polytypic genera, with a list of the species 
and their final generic disposition. 

My purpose in preparing the paper above 
cited was to ascertain for my own satisfaction 
two things: (1) whether it was true, as al- 
leged, that no two investigators could reach 
practically the same results in type determina- 
tion by the method of so-called elimination; 
(2) to determine the relative number of 
changes necessary in the generic names of 
North American birds by elimination and by 
the first species rule. An entirely independ- 
ent, or de novo, application of elimination 
resulted in only three changes chargeable ex- 
clusively to elimination, equal to about three 
fourths of one per cent. of the total number 
of genera and subgenera involved; twenty 
would be necessary from the enforcement of 
the first species rule, with all the Linnean 
genera excluded, eighteen of which have re- 
ceired the approval of the A. O. U. Commit- 
tee, acting tentatively under the first species 
rule. 
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As Mr. Stone has said some very pleasant 
things in his notice (l. c.) of this paper, I 
regret that he seems to have so imperfectly 
understood its scope and methods as to have 
been misled into some erroneous criticisms of 
it. For instance, its scope is distinctly stated 
to be “ the genera and subgenera of the second 
(last) edition of the A. O. U. Check List and 
its several supplements, for the purpose of 
showing how the types, as now currently ac- 
cepted, came to be so recognized.” Only two 
of the eleven genera Mr. Stone states to have 
been omitted from this paper are embraced 
in the Check List and its supplements. He 
evidently has confused the unpublished de- 
cisions of the committee with those actually 


published. Of the two subgenera omitted, one 


has been abandoned*by its author and the 
other has lost standing; so both were purposely 
(but perhaps unwisely, as now appears) left 


out of consideration. 

He also 
methods to reach my results, as 
tion,’ ‘subsequent designation,’ ‘ general con- 
sent’ and ‘ restriction.’” As a matter of fact, 
I had a right to use each of these methods, 
under my proposition to show how the types 


me with using various 
 ¢ elimina- 


charges 


as now recognized were determined, in any 
ease where they were evidently employed. 
Obviously elimination (in its restricted sense) 
can not apply to (1) genera based solely upon 
a diagnosis, (2) to genera containing origin- 
ally only congeneric species, nor (3) to gen- 
era containing two or more congeneric spe- 
cies after the non-congeneric species have 
been removed. I gave the results of elimina- 
tion where it applied, and added, as matter 
of presumable interest, the other information. 
For instance, as stated in my introduction (p. 
286), I became impressed in the course of my 
work “with the great frequency with which 
the types of genera and subgenera as desig- 
nated by him [Gray] in 1840 to 1855 are still 
the currently accepted types.” And added: 
“The agreement was of such striking fre- 
quency that finally after my manuscript was 
typewritten and revised for publication I com- 
pared my results with Gray’s designations, 
and interpolated, as an afterthought, ‘ type 
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as designated by Gray,’” ete. It is therefore 
rather surprising to be informed by my re- 
viewer that I am so inconsistent as sometimes 
to accept Gray’s type designations and at 
other times to ignore them, or even deliber- 
ately reject them; and that owing to my fol- 
lowing so many different methods “my con- 
clusions with regard to the types of many of 
the older polytypic genera will hardly be ac- 
cepted.” 

Mr. Stone’s criticisms as a whole show how 
a strong mental bias may blunt one’s percep- 
tions. Space can not be taken here to point 
out his misstatements in detail; nor would any 
notice be taken of them were it not that my 
paper can have only a limited circulation, and 
is thus likely to be judged by Mr. Stone’s 
presentation of it rather than on its actual 
merits, or demerits, as the case may be. In 
a work of this character mistakes of various 
sorts are inevitable; it is impossible to repro- 
duce in print thousands of citations without 
clerical or typographical errors, or without 
some errors of omission. In addition to the 
several actual errors pointed out by Mr. Stone, 
for the indication ‘of which I am grateful, 
there are others that he fails to mention. 

In regard to Gray’s work as a first reviser, 
I stated (1. c., p. 286): 


Of the genera published prior to 1855, the types, 
as now recognized, are the same for about 90 per 
cent. of the genera as those indicated as the types 
by Gray in 1855; in about half of the remaining 
eases Gray took as type a species not originally 
included in the genus. The discrepancy in the 
other cases is due to Gray’s point of departure 
for generic names, since in twenty instances in 
the case of North American birds alone he took 
genera from Ray (1676), from Moehring (1752), 
or from Linneus prior to 1758 (1735-1748). 


In all such cases his type designations have 
been consistently repudiated by subsequent 
systematists, while all those made in accord- 
ance with the essential rules of all nomencla- 
tural codes have been adopted and form a part 
of our standard nomenclature. 

Gray was a pioneer in the work of designa- 
ting types of genera, and his great influence 
in reducing the nomenclatural chaos of his 
day to some degree of order and stability ap- 
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pears to have received heretofore very little 
formal recognition. He began his work before 
there was any authoritative code of nomen- 
clature; the basis of his decisions was, as he 
states, “the inflexible rule of priority,” 
strictly enforced, which he employed without 
any of the modern restrictions as to when it 
should begin to be operative. He was handi- 
capped, as he especially complains, by the lack 
of the works of continental authorities; and 
his knowledge of the world’s ornis at this early 
date (1840-1842) was grossly defective, judged 
even by his own later standards. When pre- 
paring the first three editions of his “ List of 
Genera,” hundreds of the genera of his prede- 
cessors were unknown to him; many were still 
omitted from his greatly enlarged 1855 edi- 
tion, and some few escaped him altogether, as 
shown by their absence from his wonderfully 
complete and invaluable “ Hand-List of 
Birds ” published in three volumes, 1869-1871. 
Nor is this surprising, since old names by the 
score are even now being brought to light. 
But his early omissions and his early point of 
view regarding the value and relations of 
groups named by his predecessors have an im- 
portant bearing upon the validity of many of 
his earlier type designations; and also upon 
the application of rule g of article 30 of the 
International Code, and, I may add _ inci- 
dentally, upon Mr. Stone’s strictures upon my 
alleged treatment of Gray’s type designations. 
A few illustrations of the haphazard manner 
in which Gray, Lesson, Vigors, Swainson and 
others designated types from about 1824 to 
1845 would make clear the impropriety of 
taking their work too seriously, but space 
for the purpose can not well be taken in the 
present connection. 

Mr. Stone says, there are “two methods of 
type fixing, either of which will yield definite 
and final results—the first species rule and 
type by subsequent designation.” In as much 
as the first species rule has been rejected, in 
effect if not formally, by the Nomenclature 
Commission of the International Zoological 
Congress, this is hardly an ingenuous state- 
ment, coupled as it is with the further asser- 
tion that the Zoological Commission has “ re- 
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pudiated the elimination method.” As a 
matter of fact, the elimination method in- 
cludes “type by subsequent designation”; a 
careful canvass of some 500 bird genera shows 
that the results by the two methods are 
practically identical, as would be expected on 
the principle that the greater includes the 
lesser." 

Under a common sense construction of 
article 30, a species not originally included 
in the genus can not be taken as its type; 
neither can the original species of a mono- 
typic genus, a tautonymic species, nor a 
species that is the type of a genus by original 
designation, be subsequently taken as the 
“type by subsequent designation” of some 
other genus. This being conceded, it is safe 
to say that the emphatic and unequivocal 
affirmation, in euphemistic phraseology, of the 
long-standing “ first reviser rule” will ensure 
the permanency of the types as now recognized 
of virtually all the genera of vertebrates, and 
probably of many other groups of animals. 
To illustrate, the authors of the various vol- 
umes of the British Museum “Catalogue of 
Birds ” (1874-1898) assigned types for all of 
the bird genera known to them, whether valid 
genera or synonyms, while nearly all of the 
later published genera have had their types 
designated by the founder. In a few cases 
the authors of the British Museum “ Cata- 
logue of Birds” assigned as type of a genus 
a species not originally contained in it, or 
otherwise made a few improper designations, 
but such mistakes are fortunately few. It 
thus happens that probably 98 per cent. of 
the genera of birds will be found to have 
already types that conform to the provisions 
of the new article 30 of the International 
Code. 

It remains now simply to hope that the 
good sense of systematists will lead them to 
adhere strictly to the International Code. 


J. A. ALLEN 
‘Of. D. W. Coquillett, “The First Reviser and 


Elimination,” Science, Vol. XXV., pp. 625, 626, 
April 19, 1907. 
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SPECIAL ARTICLES 
TWO INTERESTING APPLE FUNGI 

Hypochnus.—A fungus which appears to be 
Hypochnus ochraleuca* of Noack published 
first in 1902 as Hypochnopsts, occurring on 
apples and quinces in Brazil,’ and which 
does not seem heretofore to have been seen 
elsewhere than in Brazil, was collected by the 
writer in the mountains of North Carolina in 
the autumn of 1906 as being very destructive 
on apples and quinces in that region, espe- 
in damp localities and on neglected 
trees. It was also later found on the pear in 
the same region by Mr. J. G. Hall. 

Later specimens were received from Fatima 
on the coastal plain in the eastern part of the 
state, showing the fungus to be of much wider 
range than was at first suspected. The fungus, 
as at first seen, consisted of sclerotial bodies 
on the branches in proximity with affected 


cially 


leaves. 

It was not until September 4, 1907, that 
spores of the fungus were found by Mr. J. 
G. Hall, of this laboratory, on leaves asso- 
ciated with twigs having the same sclerotial 
forms so frequently collected before. These 
spore-bearing specimens were collected at 
Mt. Airy by Professor F. C. Reimer and 
brought to this laboratory by him for ex- 
amination. The fruiting stage exists as a 
filmy white to brownish network covering the 
lower sides of the affected leaves. 

While it has not yet been possible to com- 
pare this fungus with authentic specimens of 
Noack’s fungus, it seems very probable from 
the description that the species in hand is 
identical with his. The fungus is wide- 
spread and of serious import. 

The localities so far known, from the most 
of which collections have been made, are: 


On Apple 

Horseshoe, August 18, 1906, F. L. Stevens. 

Addie, August, 1906, F. L. Stevens. 

Franklin, August, 1906, F. L. Stevens. 

Hayesville, August, 1906, F. L. Stevens. 

* Saccardo, “ Sylloge Fungorum,” XVI., 197. 

* Boletim do Instituto Agronomico do estado de 
Sao Paulo Em Campinas, Vol. IX., 1898, Marco 
Numero 1. Sao Paulo, Brazil. 
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Marshall, August, 1906, F. L. Stevens. 
Murphy, August, 1906, F. L. Stevens. 
Robbinsville, August, 1906, F. L. Stevens, 
Sylva, October 3, 1906, J. G. Hall. 
Horseshoe, October 10, 1906, J. G. Hall. 
Bryson City, March 7, 1907, G. P. Miller. 
Fatima, March 14, 1907, J. F. Johnson. 
Marshall, March 21, 1907, J. C. Tilson. 
Fatima, April 8, 1907, J. F. Johnson. 
Bryson City, April 8, 1907, F. C. McCracken. 
Newton, August 28, 1907, B. B. Higgins. 
Enfolia, October 31, 1907, B. B. Higgins. 
Mt. Airy, September 2, 1907, F. C. Reimer. 


On Pear 
Sylva, October 3, 1906, J. G. Hall. 


On Quince 

Horseshoe, August 18, 1906, F. L. Stevens. 

A Phyllosticta Canker—A canker of apple 
twigs due to Phoma or a Phyllosticta has been 
repeatedly collected in the state as follows: 

June 8, 1907, Cary, J. G. Hall. 

August 19, 1907, Auburn, J. G. Hall. 

May 1, 1907, West Raleigh, F. L. Stevens. 

May 6, 1907, West Raleigh, F. L. Stevens. 

August 30, 1907, Newton, B. B. Higgins. 

The fungus seems to be wide-spread on 
this host and the cankers are destructive to the 
trees. The fungus was isolated and culti- 
vated in agar plate culture in April, 1907, and 
inoculation experiments have been in progress 
since that time. 

It assumes much more than local im- 
portance from the fact that, on examination 
of specimens which were kindly submitted 
by Mr. W. M. Scott, it appears that the 
fungus is identical with the one referred to 
by Scott and Rores*’ as causing a serious 
apple fruit disease in Arkansas; one which is 
rapidly increasing in importance and de- 
structiveness. Also from specimens kindly 
submitted by Professor John L. Sheldon, it 
seems to be the same as the fungus supposed 
by him to be P. solitaria E. & E., which he 

*“The Relation of Twig Cankers to the Phyl- 
losticta Apple Blotch,” Proc. Benton Co. Hort. 
Soc. Arkansas, August 8, 1907. 

*“Concerning the Relationship of Phyllosticta 
solitaria to the Fruit Blotch of Apples,” ScrENcE, 
N. S., 26, 658, 183, August 9, 1907. 
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considers’ to be not only the cause of fruit 
disease and eanker formation, but also of the 
familiar leaf spot so prevalent upon apple 
trees. F, L. Stevens 
N. C. AGRICULTURAL EXPERIMENT STATION, 
West RA.etecH, N. C., 
September 16, 1907 





THE AMERICAN SOCIETY OF NATURALISTS 


Tue American Society of Naturalists will 
hold its annual meeting at Chicago during 
Convocation Week. The topic of the discus- 
sion, the date of which is the afternoon of 
Tuesday, December 31, will be: “ Cooperation 
in Biological Research.” The speakers will 
be as follows: 

Dr. Frank R. Lillie. 

Dr. William Trelease. 

Dr. H. H. Donaldson. 

Dr. Simon Flexner. 

Dr. W. H. Howell. 

Dr. James R. Angell. 

The dinner and the address of the president, 
Professor J. Playfair MeMurrich, of the Uni- 
versity of Toronto, are arranged for the even- 
ing of December 31. The exact hour and 
place for the discussion and also for the din- 
ner will be given in a later announcement. 

Epwarp L. THORNDIKE, 





Secretary 
TEACHERS COLLEGE, 
CoLUMBIA UNIVERSITY 
SCIENTIFIC NOTES AND NEWS 


Tue National Academy of Sciences is hold- 
ing its autumn meeting at Columbia Univer- 
sity, New York City, this week. 


Tue trustees of the Carnegie Foundation 
for the Advancement of Teaching held their 
annual meeting at the offices of the founda- 
tion in New York City on November 20. 


Tue Eastern Branch of the American So- 
ciety of Zoologists meet at New Haven on 
December 26, 27 and 28. 

THe winter meeting of the Bibliographical 


Society of America will be held in Chicago, 
December 30-31. The discussion of “The 


present problems of the bibliography of sci- 
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ence,” will be opened by Dr. Cyrus Adler, of 
the Smithsonian Institution. 

THe New York State Teachers’ Science 
Association will meet at Ithaca on December 
27 and 28. 

Tue Central Passenger Association reports 
that card orders will not be required in the 
territory of the Central Passenger Associa- 
tion, but that tickets at the reduced fare, for 
the Chicago meeting of the American Associa- 
tion for the Advancement of Science and 
affiliated societies, have been made available to 
any applicant. Card orders, therefore, are 
necessary only in the territory of the Trunk 
Line Association. 


On the occasion of the dedication of its new 
natural history museum the Senckenberg Nat- 
ural History Society of Frankfort elected sev- 
eral corresponding members, including Dr. 
Hermon C. Bumpus, director of the American 
Museum of Natural History and Dr. E. Ray 
Lankester, director of the British Museum of 
Natural History. 

Tue Anders-Retzius medal, bestowed every 
five years on an anatomist or a physiologist, 
has been awarded to Professor G. Schwalbe, 
of Strassburg. 

A portrait of Professor Arthur Schuster 
has been presented to Manchester University. 
It will be remembered that Professor Schuster 
recently retired from the active duties of the 
chair of physics. 

Dr. Samuet G. Drxon, state health com- 
missioner of Pennsylvania, has been appointed 
by the Secretary of the Treasury to represent 
this country as an official delegate to the Third 
International Sanitary Convention of the 
American Republics, to be held in the City 
of Mexico, December 2. 

PresipeENT Davin Starr Jorpan, of Stan- 
ford University, will lecture under the aus- 
pices of the New York Board of Education 
at Cooper Union on November 23. The sub- 
ject is “The Human Harvest—a Study of 
the Biological Effects of War.” 


On Tuesdays and Fridays at 8 p.M., begin- 
ning on November 12, Dr. Gary N. Calkins 
is giving a course of Lowell lectures on “ The 
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Protozoa.” The subjects of the lectures are 
as follows: (1) “The Lowest Forms of Ani- 
mal Life.” (2) “Their Habits and General 
Physiology.” (3) “ Protozoa and Protoplasmic 
Old Age.” (4) “Problems of General Biol- 
Fertilization and Growth.” (5) “ Pro- 
tozoa and Parasitism.” (6) “ Protozoa and 
Pathology. Malaria and Sleeping Sickness.” 
(7) “Protozoan Parasites of Dysentery, Hy- 
drophobia and Smallpox.” (8) “Some Doubt- 
ful Protozoan Diseases.” General Conclu- 
sions. 

Dr. pe Castro Barsasa, Inspector-general 
of railways and public works in Brazil, has, 
according to foreign papers, arrived in 
Paris from the United States, where he has 
been investigating the Mallet locomotive. 
Next month he proceeds to Italy to inspect 
the canalization of the River P6, and to Egypt 
in order to visit the Assuan Dam and the 
irrigation works connected therewith. On his 
return to Brazil he proposes to undertake the 
irrigation of the region of the River San 
Francisco and the interior of Bahia, Pernam- 
buco, Sergipe, Rio Grande do Norte and Ceara 
by means of a system of canals which he pro- 
poses to construct on a scale similar to those 
in India and Egypt, and thus to develop large 
regions which, up to the present, have been 
almost unexplored. 

The Journal of the American Medical As- 
sociation reports that the hundredth anniver- 
sary of the birth of Dr, L. R. de la Loza, an 
eminent physician and chemist in Mexico dur- 
ing the last century, is to be celebrated by 
official decree with due honors to his memory. 
Besides a special ceremony on November 15, 
a souvenir volume is to be published contain- 
ing articles on chemistry from the professors 
of this science throughout the republic, and 
Loza’s works are to be collected and published 
in a separate volume. The chiefs of the na- 
tional medical, agricultural and preparatory 
schools form the committee, appointed by the 
secretary of public instruction, to take charge 
of the matter. 

From the same source we learn that the 
issue of the Revista Medica for September is 
almost entirely devoted to doing homage to 


ogy. 
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G. Barreda, a physician who died in 1881, who 
revolutionized medical education in Mexico, 
and was one of the pioneers in organization 
of the profession and a leader in science. A 
notice is published from President Diaz and 
congress, announcing that $40,000 has been 
appropriated from the public treasury for the 
erection of a suitable monument to Barreda. 
He occupied the chair of medical natural his- 
tory and later of general pathology in the 
National Medical Institute, and was a leading 
practitioner in Mexico. 


Dr. Lucten Marcus UNpEerwoop, head of 
the Department of Botany, Columbia Uni- 
versity, and chairman of the Board of Scien- 
tific Directors of the New York Botanical 
Garden, eminent for his researches on the 
ferns, hepatice and fungi of North America, 
died by his own hand, while apparently suffer- 
ing from an attack of acute mania, on No- 
vember 16. 

THERE will be New York State examina- 
tions on November 30, when a zoologist for 
the Education Department, with a salary of 
$1,200, and an assistant to the state entomolo- 
gist, with a salary of $700, will be selected. 
There will also be at the same time examina- 
tions for electrical engineers and gas engi- 
neers with salaries ranging from $1,500 to 
$3,600. 

THERE will be a civil service examination 
on December 4 and 5 for the position of mis- 
cellaneous computer in the U. S. Naval Ob- 
servatory. Computers are paid by the hour 
and earn from $1,000 to $1,200. On December 
11 and 12 there will be an examination for 
the position of assistant chemist in the Bureau 
of Chemistry, U. S. Department of Agricul- 
ture, with a salary of $1,200 to $1,800. 

Mr. H. H. Taylor, manager of the North 
American Commercial Company, has under 
date of November 6, addressed a letter to Presi- 
dent David Starr Jordan, which reads as fol- 
lows: 

On September 1, at Dutch Harbor, and in its 
vicinity, a heavy shower of volcanic ash occurred. 
At the time, it was generally supposed that Maku- 


shin had increased its activity, but investigation 
provei that the ash had not originated there. The 
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following from the log of our Dutch Harbor Sta- 
tion, received this morning, may interest you: 
“The U. S. S. McCulloch left Unalaska at 6 a.m. 
(Oct. 15) for a eruise to Bogoslof Island. She 
returned to Unalaska at 6 P.M. SBogoslof was 
found very much changed. McCullock Peak had 
disappeared, also half of Berry Peak. It is now 
thought that the eruption of September Ist was at 
this island.” 

A numBeER of Italian physicians and pro- 
fessors met at Perugia last month and organ- 
ized a society for the study of the history of 
medicine. 


Aw institute for cancer research has been 
established in Japan, and a journal has been 
established exclusively for the publication of 
research work on cancer. 


A SPECIAL correspondent of the Berlin Lokal- 
anzeiger has had a conversation with Dr. Koch 
on board the Prinz Regent en route from East 
Africa. According to an abstract in the Lon- 
don Times, Dr. Koch, who is in the best of 
health, told the interviewer that he had been 
living for the past eighteen months on a deso- 
late island belonging to the Sesse group, in the 
middle of Lake Victoria Nyanza, with an army 
medical sergeant as his sole white companion. 
They dwelt in a straw hut similar to those oc- 
cupied by the natives, and saw only three 
Europeans throughout their stay. Sleeping 
sickness is particularly prevalent in the Sesse 
Islands, the inhabitants of which are gradually 
dying off through the ravages of the disease. 
Dr. Koch discovered that the insect known 
as the Glossina Palpalis, which conveys the 
germs of the disease (trypanosome), breeds not 
only on the banks of the lakes, but also along 
the streams up to their source. Dr. Koch’s 
remedy, consisting of subcutaneous injections 
of arsenic, has proved efficacious; and the chief 
means of fighting the disease lie in constant 
medical attendance and in preventing patients 
from going into hitherto uninfected districts. 
Professor Koch has ascertained that there is a 
distinct connection between crocodiles and 
sleeping sickness. Wherever crocodiles are 
found the disease may be discovered, but only 
in places near the banks. The blood of croco- 
diles forms the chief nourishment of the 
glossina, which sucks the blood between the 
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plates of the animal’s hide. The extermina- 
tion of the glossina is impossible, but the same 
end may be reached by destroying the croco- 
diles or by the removal of the bushes and 
undergrowth where the animals lurk. 


AccorDING to a press bulletin of the U. S. 
Geological Survey the production of platinum 
in the United States in 1904 was 200 ounces, 
valued at $4,160; in 1905 the production was 
318 ounces, valued at $5,320; in 1906 the 
platinum production of the country amounted 
to 1,439 ounces, valued at $45,189, a fourfold 
increase in quantity and more than eightfold 
increase in value over the figures for 1905. 
The principal feature of interest in the plati- 
num industry during the year was the phe- 
nomenal rise in prices for ingot platinum, 
which, beginning with $20.50 per troy ounce 
on January 6, 1906, had on November 17 
reached $38, remaining at this figure until the 
end of the year, after which there was an- 
other slight rise in price. In February, 1907, 
for the first time, a distinction was made be- 
tween ordinary platinum and hard platinum, 
that is, platinum rich in iridium and osmium, 
considerable iridium being allowed to remain 
alloyed in the platinum of the ingots. Such 
hard platinum was quoted at $41 per ounce 
on February 23, and this price held until April 
6, 1907, when the placing on the market of 
more than 100 pounds of platinum by a new 
producer interested in American developments 
checked the advance, and on May 4, 1907, 
ordinary platinum was quoted at $32 and hard 
platinum at $35. Then a gradual decline set 
in and the price in October was $23 for ordi- 
nary and $25 for hard platinum. 


Accorpina to the Journal of the New York 
Botanical Garden an interesting fungus was 
recently presented to the garden by the China 
and Japan Trading Company of the city. 
A bale of cotton cloth, made in this country, 
stored for a year in Shanghai, China, and 
lately returned to New York by a Suez 
steamer, was wet on the voyage home, and, 
standing in the warehouse of the company 
here, developed the fungus. The fruit- is 
about ten inches broad, six inches long, and 
four inches high. It consists of a mass of 
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pure white, overlapping, leaf-like portions aris- 
ing from a common point of attachment on 
the outside of the bale and connected with the 
vegetative portion of the fungus (mycelium), 
which permeates the inside of the bale in the 
form of numerous minute white threads. The 
plant is readily recognized as belonging to the 
genus Pleurotus, of the fleshy fungi, but the 
species has not yet been determined. 








UNIVERSITY AND EDUCATIONAL NEWS 

ANNOUNCEMENT is made that Columbia Uni- 
versity has received an anonymous gift of 
$100,000 to establish in memory of the late 
Henry Bergh a foundation to inculcate a 
spirit of kindness and consideration toward the 
lower animals. 

By the will of Trenor L. Park, which has 
been filed for probate, Harvard University 
receives a bequest of $25,000. 

Mr. Henry Stopparp, of New Haven, who 
was sent to England in connection with the 
will of Mr. Blount, has returned. It is said 
that he reports that the amount of the bequest 
will be $450,000. No light has been thrown 
on the question as to the reasons leading Mr. 
Blount to make this bequest. 

THe sum of $70,000 has been left by the 
late Miss Lucinda Bailey for the establish- 
ment and maintenance of an industrial school 
for boys and girls of Bath, Me. 


Mr. Anprew CaRNEGIE, retiring lord rector 
of St. Andrews University, has intimated his 
intention of giving £2,000 in addition to the 
£10,000 he has already given for the comple- 
tion of the buildings of the university library. 

ELeven teaching fellowships have been es- 
tablished at the University of Kansas for 
graduates of special merit. Each fellowship 
entitles the holder to $265, and he is obliged 
to teach not more than seven hours a week. 
The remainder of the time is to be devoted 
to investigation leading to an advanced degree. 

Tue number of freshmen who have ma- 
triculated at Cambridge is, according to the 
London Times, 1,099; this is an increase of 
78 over the number of last year. Since the 


beginning of the century there has been a 
steady annual increase in the number of stu- 
dents coming up to Cambridge in the October 
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term, with the exception of the year 1904, 
when there was a drop of two. In 1900 the 
entry was 841, and it steadily increased, except 
in the year mentioned, by about 20 each year 
up to 1905, when there was a sudden increase 
of 124. The numbers at the several colleges 
are as follows: King’s, 45; Trinity, 204; St. 
John’s, 62; Peterhouse, 16; Clare, 61; Pem- 
broke, 79; Caius, 82; Trinity Hall, 44; Corpus, 
27; Queens’, 51; St. Catharine’s, 26; Jesus, 61; 
Christ’s, 66; Magdalene, 28; Emmanuel, 82; 
Sidney Sussex, 30; Downing, 43; Selwyn, 42; 
non-collegiate, 50. Of these, 15 are advanced 
students. 

AccorpDING to recent data there are now in 
Germany 116 cities with special schools for 
backward children. The total number of these 
schools is 203, and the number of pupils is 
13,100. Berlin has 31 of these accessory 
schools. 

Mr. Georce M. Piympton, of the New York 
branch of Ginn and Company, has _ been 
elected president of the board of trustees of 
Amherst College, to succeed the late John E. 
Sanford. 

Lorp Avesury has been elected Lord Rector 
of the University of St. Andrews, succeeding 
Mr. Andrew Carnegie. 

Mr. Earte G. Linstey has been appointed 
professor of geography and geology in the 
newly established department at California 
College, Oakland, Cal. 

Dr. Naonmé Yatsu, formerly lecturer in 
Columbia University, has returned to Japan 
and has become lecturer in zoology in the 
Science College, Imperial University of Tokyo. 


Ar Liverpool University, Dr. Joseph Rey- 
nolds Green, D.Se., F.R.S., fellow and tutor of 
Downing College, Cambridge, lately professor 
of botany to the Pharmaceutical Society of 
Great Britain, has been appointed to the newly- 
created Hartley lectureship on plant physi- 
ology. 

Ar Manchester University, Dr. C. H. Weiz- 
mann has been appointed lecturer in chem- 
istry; Mr. J. M. Pring, B.Sc., Harling Fellow, 
demonstrator in electro-chemistry; Mr. F. H. 
Gravely, B.Se., assistant lecturer and demon- 
strator in zoology; and Mr. J. L. Simonson, 
M.Sc., junior demonstrator in chemistry. 











